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FOI_'WORD

This report on the Design Approval Test (DAT)

program of the Gemini OrbitAttitude and

Maneuver System, 14-Day-Configuration, Rocketdyne

SE 7 Engine System, P/N 99-106156, was prepared

for the McDonnell Aircraft Corporation in accord-

ance with the requirements of Purchase Order

Y2016R.

O
ABSTRACT

The Design Approval Test (DAT) program con-

ducted on the Gemini Orbit Attitude and

Maneuver System, 14-Day-Configuration,

Rocketdyne P/N 99-106156, is described. Test

data, photographs of test equipment, and test

summaries are included.

O
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INTRODUCTION AND SU_A/IY

The Design Approval Test (DAT) program for Gemini Orbit Attitude and

Maneuver System (OAMS) 14-Day Configuration SE 7 Engine System was con-

ducted in compliance with McDonnell Aircraft Corporation Purchase Order

Y20161R.

O

O

The objective of the DAT program was to demonstrate compliance of this

Engine System with the requirements of McDonnell Aircraft Corporation

Specification Control Drawing 52-52701 by conducting a planned series

of environmental and operating tests on one Engine System.

This Engine System consisted of a pressurant system; a propellant feed

system; 16 thrust chamber assemblies (TCA's); eight each 25-pound-thrust,

two each 85-pound-thrust, and six each lO0-poundZ%hrust; and associated

interconnecting pressurant and propellant lines and manifolds. The

Engine System pressurant and propellant feed systems and associated

interconnecting lines were grouped and mounted on a MAC-supplied, Gemini

Spacecraft tank module structure assembly. This structure, including

the pressurant and propellant feed systems, is referred to as the Engine

System tank module. The Engine System tank module was in turn installed

in an SE 7 Engine System test adapter structure which included the

16 TCA's and the associated TCA propellant feed manifolds. The test

adapter structure simulated the Gemini Spacecraft adapter section rela-

tive to the installation of all of theSE 7 Engine System (0AMS)

components.

All interconnecting tubii_ used in assembling the Engine System was

Gemini Spacecraft tubing supplied by MAC. The tubing was assembled into

the Engine System using brazing equipment and procedures as per those

used in the assembly of Gemini Spacecraft by _Co

lt-15o75-1 1
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During the test program, tests were first conducted on the Engine Systela

tank module and subsequently, after installation of the tank module inLo

the Engine System test adapter structure and completion of Engine System

assembly, on the complete Engine System. The tests conducted on tile

Engine System tank module included a functional test, a vibration test,

and a postvibration functional test. The complete Engine System was sub-

jected to an acceptance test, a mission duty cycle test at a temperature

of 160 F, a hot-fire calibration test, and a drain and clean evaluation

test. The operation of the Engine System tank module and tile complete

Engine System was satisfactory during all of the tests conducted, to tile

extent which could be determined from the test data obtained, with two

exceptions. The reverse-flow leakage of the oxidizer side check valves

in the Component Package B was slightly in excess of the specified allow-

able during the first functional test, and the fuel talc bladder failed

during the final preparations for the mission duty cycle test. The

analysis of the fuel tank bladder failure concluded that the bladder

had sustained considerable damage as a result of excessive loads imposed

on it during the vibration test conducted on the tank module, and that

this damage probably propagated during subsequent test operations,

resulting in the subsequent failure of the bladder to function as

required.

$.

0

The results of the test program are summarized briefly as follows.

The tests conducted on the tank module, a functional test, vibration

test, and a postvibration test functional test, were completed success-

fully; however, during the initial functional test, the Component Pack-

age B oxidizer No. 1 and No. 2 check valves were found to be leaking in

a
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excess of the specified reverse-flow allowable by 5.2 and 8 scc helium/

hour, respectively, when leak tested at 2 psig. The maximum allowable

leakage is 2.0 scc helium/hour. The failures were reported in operation

and failure report (OFR) and failure analysis report (FAR) 13361R

(Appendix B): In addition, during the functional test following the

vibration test, the fuel tank bladder was found to be leaking in excess

of the specified allowable by 0.65 scc nitrogen in 15 minutes. The

maximum allowable leakage was 2.0 scc nitrogen in 15 minutes. The

failure was reported in OFR (FAR) 07428R (Appendix B). In each case,

testing was allowed to continue, with failure analysis being deferred

until the completion of the test program. In the case of the Component

Package B check valve leakage failures, it was determined that the

magnitude of the leakage s was not sufficient to affect the results of

the remaining tests. _t is significant to note that when tested during

the postvibration test functional test, the reverse-flow leakage of

these two check valves was wi{hin specification allowable. It was

assumed that the leakages were caused by particulate contamination on

the check valve seats which were displaced during the vibration test.

In %he case of the fuel tank bladder leakage failure, it was likewise

determined that the magnitude of the leakage was not sufficient to

affect the results of the remaining tests.

Following the aforementioned tests, the tank module was installed in

the Engine System test adapter structure, • and assembly of the Engine

System was completed.

O
R-15075-1 3
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The SE 7 Engine System was first subjected to an acceptance test. The

acceptance test was successfully completed; however, during the first

attempt to conduct the gross external leakage test portion of the

acceptance test, the leakage was in excess of the specification allowable.

The source of the leakage was found to be in the vicinity of the fuel

valve inlet tube stub of the No. _ 25-pound-thrust TCA. The failure was

reported in 0FR (FAR) 15762R (Appendix B). The TCA was replaced and

testing resumed. All portions of the acceptance test were then success-

fully completed until the results of the last portion of the test, the

liquid calibration test, were evaluated. The results of this test indi-

cated that the oxidizer side of the No. 8 25-pound-thrust TCA was

restricted to an extent to be considered a detriment to the remaining

tests. The apparent failure was reported in 0FR (FAR) 129_1R

"-_---_:_tAppendix B). The TCA was replaced, and the remainder of the acceptance
est was successfully completed.

The failure analysis conducted on the No. _ 25-pound-thrust TCA, which

was removed following the first attempt to conduct the gross external

leakage test, FAR 15762tt (Appendix B), concluded that the source of the

leakage was not in the TCA fuel valve inlet tube stub but at the Engine

System fuel manifold feed line-to-TCA fuel valve inlet tube stub braze

joint. This braze fitting was replaced when the replacement TCA was

installed. The failure analysis conducted on the No. 8 25-pound-thrust
L

TCA, which exhibited a restriction on the oxidizer side during the

liquid calibration test, FAR 129hlR (Appendix B), concluded that the

malfunction was caused by an obstruction in the TCA oxidizer inlet feed

line between the oxidizer valve inlet tube stub-to-Engine System oxidizer

t

O
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manifold feed line braze'joint and the TCA oxidizer inlet orifice.

Since the tests conducted on the TCA during the failure analysis indi-

cated that the oxidizer side of the TCA was not restricted and no

foreign material was found in the TCA oxidizer inlet tube stub or the

connecting Engine System oxidizer manifold feed line, it was concluded

that the obstruction must have been lost when the TCA was removed from

the Engine System.

Subsequent %o the completion of the acceptance test, the Engine System

was subjected to two hot-fire tests, a mission duty cycle test conducted

at a temperature of 160 F and a hot-fire calibration test, and a drain

and clean evaluation test. During the temperature-conditioning period

prior to the mission duty cycle test, a fuel tank bladder failure was

evidenced by the presence of fuel in the test facility fuel tank vent

line connected to the Engine System Component Package B. Subsequent

investigation revealed that the fuel tank bladder had fai2ed. The

failure was reported in 0FR 32627R and FAR 07_28R (Appendix B).

The fuel tank assembly was removed from the Engine System and replaced

with a new assembly. Failure analysis of %he bladder assembly revealed

tears, pin holes, and torsional deformation. It was concluded

that the bladder assembly incurred considerable damage as a result of

excessive loads imposed on it during the vibration test conducted on

the tank module, and that this damage probably propagated during subse-

quent test operations, which involved bladder assembly cycling, result-

ing in the final failure.

Upon replacement of the failed fuel tank assembly, testing was resumed.

The mission duty cycle test, the hot-fire calibration test, and the

drain and clean evaluation test were successfully completed.

0
R-15075-1 5
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Very few Engine System performance parameter measurements were made

during the hot-fire tests because of the limited number of instrumenta-

tion access points on the Engine System_ especially in tile area of TCA

performance measurement. As a result, only a qualitative analysis of

TCA operation durilg the hot-fire tests could be made. Instrumentation

coverage of the operation of the overall engine system during the

mission duty cycle test was adequate, however, and analysis of the test

data indicated h_ine System operation to be normal. An attempt was

made to determine the overall Engine System specific impulse during the

mission duty cycle test using the measurements of TCA performance and

Engine System propellant consumption that were obtained, but the result-

ing value was unrealistically high. It is expected that this unrealistic

value was the result of a possible inadequacy in the procedures used in

determining the engine system propellant consumption during the test

and the qualitative nature of the measurement of TCA performance duril_

the test.

The results of the drain-and-clean evaluation test indicated that the

cleaning procedure could be improved in a number of areas. The conclu-

sions reached as a result of this evaluation test are presented on

page hl of this report.

0

In view of the tests conducted on this Gemini OA_5 l_'Day-Configuration

DAT SE 7 Engine System and the analysis of the test results, it is

concluded that compliance of this Engine System configuration with

specification requirements was adequately demonstrated.

R-15075-I
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DESCRIFfION OF TI[E GF_LINI 0_ 14-DAY-CONFIGURATION

SE 7 ENGINE SYSTEM (ROCEETDYA_ P/N 99-106156)

Q

0

The Gemini Orbit Attitude and Maneuver System (0A_) SE 7 Engine System

provides the propulsion for attitude and maneuver control of the Gemini

Spacecraft while in earth orbit. The 14-Day-Configuration of the SE 7

Engine System (Fig. 1 and 2) is comprised of a pressurant system, a bi-

propellant [nitrogen tetroxide (oxidizer)/monomethylhydrazine (fuel)]

feed system, and 16 thrust chamber assemblies (TCA's). These TCA's,

when operated in various combinations, provide the capability to control

the pitch, yaw, roll, lateral, forward, and aft motions of the space-

craft during orbital flight.

The pressurant system is comprised of a pressurant tank for storing

high-pressure helium; a Component Package A which includes a normally

closed cartridge-actuated valve for isolating the pressurant in the

pressurant tank until it is required for Engine System operation, a

pressure transducer for monitoring pressurant supply pressure, and two

manually operated valves for pressurant charging and ground testing;

a pneumatic pressure regulator to regulate the pressurant from storage

pressure to operating pressure; a Component Package E which includes a

pressure switch, a normally open cartridge-actuated valve, a normally

closed cartridge-actuated valve, and a solenoid valve for manual control

of pressurant regulation in the event of a regulator malfunction; and

a Component Package B for distribution of pressurant to the propellant

tanks and pressurant relief in case of overpressurization. The Component

Package B includes check valves for isolation of propellant vapors

emanating from the propellant ta_(s, burst diaphragms, and pressur_

relief valves for pressure relief in the case of overpressurization, a

pressure transducer for monitoring regulated pressure, and two manually

operated valves for ground testing.

R-15075-1 7
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The propellant feed system is comprised of two positive-expulsion-type

propellant tanks which provide a means of forcing the propellants to

the 16 TCA's under conditions of zero or randomly orienLed acceleration

forces; a Component Package C which includes a normally closed cartridge-

actuated valve for isolating tile oxidizerin the oxidizer tank until it

is required and two manually operated valves for propellant charging

and ground testing; a Component Package D which includes a normally

closed cartridge actuated valve for isolating the fuel in the fuel tank

until it is required, and two manually operated valves for propellant

charging and ground testing; and two propellant shutoff valves, one in

each propellant service, %o provide a means for positively inhibiting

propellant leakage from the TCA propellant valves, if necessary, after

the Component Package C and D cartridge-actuated valves have been

opened. The Engine System pressurant and propellant feed systems are

grouped and mounted on a special structure. This structure, including

the pressurant and propellant feed systems, is refeYred to as tile Engine

System Tank Module (Fig. 5 through 5).

The 16 TCA's are identified as follows: eight 25-pound-thrust units

which provide for pitch, yaw, and roll control when fired in combina-

tions of two to five; two 85-pound-thrust units which provide for aft

maneuver control; six 100-pound-thrust units, two of which provide for

forward maneuver control, and the remaining four for lateral maneuver

control of the Gemini spacecraft. The eight 25-pound-thrust units

produce a nominal thrust of 25.0 pounds each in a vacuum environment,

and consist of two fixed orifices sized for a mixture ratio (o/f) of

1.5, two fast-acting solenoid-type propellant valves, an injector, and

an ablative-type thrust chamber body with a metal outer shell. The

two 85-pound-thrust units produce a nominal thrust of 79.0 pounds each

in a vacuum environment and consist of two fixed orifices sized for a

mixture ratio (o/f) of 1.6, two fast-acting solenoid-type propellant

@

lO m-15o75-1
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valves, an injector, and an ablative-type thrust chamber body with a

metal outer shell. The six.lOO-pound-thrust units produce a nominal

thrust of 94.5 pounds each in a vacuum environment, and consist of two

fixed orifices sized for a mixture ratio (o/f) of 1.6, two fast-acting

solenoid-type propellant valves, an injector, and an ablative type

thrust chamber body witli a metal outer shell.

Engine System operation is effected in the following manner. The pyro-

technic cartridges in the normally closed cartridge-actuated valves of

Component Packages A, C, and D are fired, forcing the respective

cartridge valves to open. The helium in the pressuraut tank flows

through Component Package A and through the normally open cartridge

valve of Component Package E to the regulator where it is regulated to

Engine System operating pressure. The regulated helium pressure sur-

rounds the positive-expulsion propellant tank bladders and forces the

propellants to flow through Component Packages C and D into the propel-

lant manifolds connected to the TCA's. When i£ is required that a

TCA or combination of TCA's be fired, the propellant valves on the re-

quired TCA or TCA's are electrically energized thus allowing the hyper-

golic propellants to mix, burn_ and generate thrust.

©

O

The physical and performance data for the SE 7 Engine System are pre-

sented in Table 1.

11t R-15075-1
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TABLE 1

GE_[INI 0AMS 14-DAY-C0hrFIGURATION SE 7 ENGIN rE SYSTEM

(ROCKETDYNE P/N 99-106156)

PHYSICAL AND PERF01_£%NCE DATA

Compliance of the Gemini 0AMS 14-Day-Configuration SE 7 Engine System

with the following physical and performance data has been verified by

Design Approval Tests.

@

Propellant Compatibility

Design Propellant Load, Fuel,

pounds at 160 F

Design Propellant Load, 0xidizer,

pounds at 160 F

Design Pressurm%t Load, Helium,

psia at 70 F

Vibration Level Random (Tank Module

only), g rms

Gross External Leakage,

maximum scc/hr He

Environmental Temperature Range, F

0perating Pressure, psia

Supply, maximum at 70 F

Regulated, nominal

Proof Pressure, psig

Supply System

Regulated System

Monomethyihydrazine (fuel) and

Nitrogen Tetroxide (oxidizer)

155.5

245.8

5o0o

7.0

47.5

70 to 160

5000

295

hSO0

_50

0
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TEST PROGRAM

0

©

TEST SEQUENCE

One SE 7 Engine System (0AMS) tank module, consisting of the SE 7 Engine

System pressurant system and the propellant feed system mounted on a MAC-

supplied spacecraft tank module structure assembly, was subjected to the

tests indicated below in the order listed. Upon successful completion

of these tests, the tank module was installed in an SE 7 Engine System

test adapter structure, which included all the propellant feed system

manifolding, exclusive of that contained on the taN( module, and tl!e 16

TeA's. The test adapter structure simulated the Gemini Spacecraft adapter

section relative to the installation of all the SE 7 Engine System (0AMS)

components. The complete SE 7 Engine System was subjected.to the tests

indicated below in the order listed.

Tank Module

1. _hmctional test

a. Visual inspection

b. Proof pressure

c. Gross external leakage

d. Functional and internal leakage

2. Vibration test

5. Functional Test, postvibration

a. Proof pressure

b. Gross external leakage

c. Functional and internal leakage

R-15075-1 17
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Engine System

1. Acceptance test

a. Visual inspection

b. Proof pressure

c. Gross external leakage

d. TCA propellant valves functional and internal leakage

e. Liquid calibration

2. Mission duty cycle test (160 F environment)

3. Hot-fire calibration test

_. Drain and clean evaluation test

TEST UNIT IDENTIFiCATION

1. Tank Module, P/N 99-106161

2. Engine System, P/N 99-106156

TEST DESCRIPTION ANDRESULTS, TANK MODUI_

FUNCTIONAL TEST

Description

The functional test consisted of a visual inspection, a proof pressure

test, a gross external leakage test, and a functional and internal

I8 R-15075-I
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leakage test. The functional and internal leakage test consisted of the

following tests:

1. Component Packages A, C, D, and E, cartridge bridge continuitY

test

2. Component Packages A and B, flight transducer calibration using

a pressure-temperature indicator

3. Component Package B, oxidizer and fuel relief valve leakage tests,

oxidizer and fuel check valve leakage tests, and oxidizer and

fuel burst diaphragm leakage tests

h. Component Package E, solenoid valve response test and pressure

switch actuation pressure test

5. Pneumatic pressure regulator, regulation test

6. Propellant tanks-bladder leakage tests "

7. Oxidizer and fuel propellant shutoff valves, response tests

Results

The visual inspection and the proof pressure and gross external leakage

tests were successfully completed; however, the Component Package B

oxidizer No 1 and 2 check valves failed the reverse-flow leakage require-

ment at 2 psig during the functional and internal leakage test. The

oxidizer No. 1 check valve leakage was 7.2-scc helium in 15 minutes and

the oxidizer No. 2 check valve leakage was 10-scc helium in 15 minutes.

The maximum allowable leakage is 2.0-scc helium in 15 minutes for each

check valve. The failure was reported in 0FR (FAR) 13361R (Appendix B).

Failure analysis was deferred and testing continued per Rocketdyne In£erIml

Letter _388-5168 (page 87_, Appendix D).

O
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VIBRATION TEST

Because of the unavailability of the necessary special vibration test

equipment ,'equired for the tamk module vibration test located in close

proximity to Rocketdyne, the test was conducted at the NASA, MSC vibra-

tion facility in tIouston, Texas. Upon completion of the functional test,

the Tank Module was packaged and transported by air freight to IIouston,

Texas.

Description

The Lank ]nodule was suspended between three vibration shakers, one at

each of the three taN_ module strucLure attach points and subjected to

sinusoidal and random excitation along two axes. The two axes were

identified as the Z-axis, which corresponds to the longitudinal axis of

the spacecraft and the R-axis, which was normal to the longitudinal axis,

in the X-Y plane, with excitation forces directed through the center of

%he tank module toward a simulated spacecraft centerline. Vibration in

each axis was to consist of a 5 ±0.5 minutes logaritlmlic sine sweep from

20 to 2000 cps at a peak level of 1 g and 8±0.6 minutes of random

excitation at an overall g rms level of 7.0 ±1_- percent. The random

vibration power spectral density spectrum was:

1. 0.02 to 0.06 g2/cps from 20 to 200 cps

2. 0.06 g2/cps from 200 to 500 eps

5. 0.06 to 0.01 g2/cps from 500 to 100 Cps

_. 0.0. g2/cps from 1000 to 2000 cps

O
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Random vibration input to the talfl(module _s controlled from the

accelerometer feedback of the center shaker.

Preparatory to the conduct of the vibration test, the following operations

were performed: (i) the ta_( module was leak tested using helium; (2) a

bypass line was installed between the two Component Package A manual valve

ports; (3) the propellant ta_s were loaded with test fluids, 255 pounds

of Freon in the oxidizer tank and 152 pounds of a mixture by volume of

76-percent ethyl alcohol and 2_-percent water in the fuel tank (the

density of the test fluids approximated the densities of the actual pro-

pellants); and (_) expended cartridges and cartridge valves were installed

in Component Packages C and D.

@

The tank module was pressurized with helium to 125 psig during the

sinusoidal vibration and to design operating pressures during the random

vibration (5000 psig upstream of the pressure regulator and 295 ±15 psig

downstream of thepressure regulator).

Results

The vibration test was successfully completed. During the conduct of the

preparation for test and the actual vibration testing, severalprocedural

deviations were instituted. These deviations consisted of the following:

le To facilitate testing, the propellant tanks were loaded with

test fluids prior to installing the expended cartridges and

cartridge valves in Component Packages C and D. As a result of

this, a loss of approximately _ pounds of test'fluid was incurred

on the fuel side upon installation of the valve. This reduction

O
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ill the load resulted in a value of ltt8 t)otmds of fluid on tile

fuel side. This deviation was authorized per Rocketdyne Internal

Letter _388-5102 (page 910, Appendix D).

During the initial sine survey in the R-axis, conducted with the

center shaker, equipment limitations resulted in the survey

being conducted over a frequency range of _0 to 2000 cps; the

specification requirement was 20 to 2000 cps. This deviation

was approved per Rocketdyne Internal Letter _388-510Jt (page 903,

Appendix D).

During the conduct of the sine survey in the R-axis, the taxi

module pressurant tank was noted to be loose. To remedy this

condition, the clamp on the pressurant inlet line to the

Component Package A was repositioned and shimmed, and the bolts

and washers securing the pressurant tank to the bracket were

replaced. Following thecompletion of tl_e modifications an

additional sine survey was conducted, using only the center

shaker, to ensure the adequacy of the modifications. The sine

survey was conducted over a frequency range of 20 to 60 cps.

During this test, the pressure upstream and downstream of. the

regulator was increased from 125 to 1500 and 295 ±15 psig,

respectively. The modifications and the additional test were

authorized per Rocketdyne Internal Letter _388-5104 (page 903,

Appendix D). The remaining sine surveys in the R-axis, utiliz-

ing the two side shakers independently and all three shakers

simultaneously, were conducted over a frequency range of 20 to

2000 cps with the tank module pressurized at 125 psig.

O
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4. The sine survey conducted in the Z-axis was limited to only one

run utilizing all.tlu'ee shakers simultaneously over a frequency

range of 20 to 2000 cps. The required sine surveys using the

three shakers independently were deleted per Rocketdyne Internal

Letter 4588-5108 (page 904, Appendix D).

5- An additional leak test was conducted upon completion of the

R-axis random run, prior to running the Z-axis. This test was

conducted to ensure that no adverse effects had been sustained

by the pressuran% tank which had sustained a degree of oscilla-

tion during the R-axis test that was greater than expected. The

leak test was limited to the tank module area upstream of the

Component Package A cartridge valve. This additional test was

authorized per Rocketdyne Internal Letter 4588-5108 (page 904,

Appendix D).

FUNCTIONAL TEST, POST VIBRATION

Description

The functional test consisted of a proof pressure test, a gross external

leakage test, and a functional and internal leakage test. The functional

and internal leakage test consisted of the following tests:

1. Component Packages A, C, D, and E, cartridge bridge continuity

test

2. Component Packages A and B, flight transducer calibration using

a pressure-temperature indicator

O
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3. CoraponenL Package ]/, oxidizer and fuel relief wtlve leakage

tests, oxidizer and fuel check valve leakage tests, and oxidizer

and fuel burst diaphragm leakage tests

-Pi. Component Package E, solenoid valve response test and pressure

switch actuation pressure test

5. Pneu_u_tic pressure regulator, regulation test

6. Propellant t.aMts-bladder leakage tests

7. Oxidizer and fuel propellant shutoff valves, response tests

Results

The proof pressure and gross external leakage tests were successfully

completed; however, the fuel taM_ failed the bladder leakage requirement

during the functional and internal leakage test. The leakage was 2.0-

scc nitrogen in 15 minutes. The maximum allowable leakage is 0.35-scc

nitrogen in 15 minutes. The failure was reported in O_It (FAR) 071_28R

(Appendix B). Failure analysis was deferred and testing continued per

Rocketdyne Internal Letter li388-5237 (page 956, Appendix D).

O

TEST DESCRIPTION AND RESULTS, ENGINE SYSTt_I

ACCEPTANCE TEST

Description

The acceptance test consisted of a visual inspection, proof pressure test,

gross external leakage test, TCA propellant valve functioiml and internal

leakage test, and a liquid calibration test.

2_ It-I5O75-1
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The acceptance test was successfully completed; however, during the first

attempt to conduct the gross external leakage test, the external leakage

was in excess of the specified allowance of 47.5-scc hc]]_i_ per hour. The

source of the leakage was found to be in the vicinity oi ,.c fuel valve

inlet line on the No. _ 25-pom_d-thrust TCA. The failu_ _'as reported in

OFR (FAR) 15762R (Appendix B). The TCA was replaced an_t testing was

resumed, beginning with the proof pressure test, per Rocketdyne Internal

Letter 4388-5254 (page 986, Appendix D). The proof pressure test, the

gross external leakage test, and the TCA propellant valve functional and

internal leakage test werethen successfully completed. The engine system

was then subjected to a liquid calibration test. Since this test was con-

ducted only to provide an "indication of the condition of the engine system

prior to hot-fire testing and to provide additional data to be used in

determining nominal test parameters, no failure criteria were specified.

However, the oxidizer side flowrate of the No. 8 25-pound-thrust TCA was

sufficiently low during the test to be considered a detriment to the

forthcoming hot-fire tests. A failure _'as reported in 0_ (FAR) 129_1R

(Appendix B). The TCA was replaced and testing continued per Rocketdyne

Internal Letter 4388-5287(page 998, Appendix D). The liquid calibration

test was then successfully completed.

The Component Package B used in this Engine System (P/N 557305) included

burst diaphragms of a configuration which had previously been found to be

subject to leakage (the burst diaphragm configuration was changed in a

later configuration of the Component Package B). Since possible leakage

of the burst diaphragms could effect the pressure relief capabilities of

the Engine System during the subsequent tests to be conducted, the burst

O
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diaphragms were purposely rut)t,ut, cd. i"ollov.'ing the t'ui)turc of the burst

diaphratpns, tile relief valves were leak ehecl_ed to .verify satisfactory

operation. The burst (liaphragl_l VUl)ture and relief valve leak check

operations were successfully cm:_pleted.

ENGINE SYST'I_I. IlOT-FII_ IESI_

Upon completion of the acceptance Lest, the Engine System _,-as transported

to the Ilocketdyne Santa Susana Field I,aboratory (SSFL), where it _.as

installed in the hot-fire test facility, Component Test Laboratory (CT[_-]),

cell 59B. The Engine System was installed in a horizontal position

(90 degrees from film spacecraft lamlch position). The hot-fire test

preparation included film cmmecting of the test facility systems for

venting and chargilg the pressurant Lank, venting the propellant tanks,

electricaI conflrol of Engine System oi)eration , and monito.ring EI_ine

Syst;em operation. @

MISSION DUTY CYCLE TEST (i60.F ENVIItONHFNT)

Description

The purpose of the mission duly cycle test was to demonstrate satisfactory

Engine System operation during all phases of a simulated mission duty cycle

raider high-temperature conditions (160 -+_ F).. The mission duty cycle,

i.e., the sequencing and duration of TCA operation, was conducted in

accordance with the requirements of bLOC HDC 0SA-306 and 0SH-lt0_. The

26 1t-15o75-1
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>_C test requirement to effect propellant depletion upon completion of

the mission duty cycle firings was waived in the interest of obtaining

data to determine propellant utilization per Rocketdyne Internal Letter

5388-6263.

@

Preparatory to initiating the test, the Engine System propellant ta_:s

were charged to the design loads with the respective propellants (155.3

pounds of MM]{ for fuel and 245.8 pounds of NT0 for oxidizer) and the

pressurant tank was to be charged with helium to the design load

(equivalent to 3000 psia at a temperature of 70 F). Tlle entire Engine

System was then preconditioned to a temperature of 160 ±5 F. Temperature

conditioning was effected by covering the entire Engine System test

adapter structure with an insulating skin, except for the TCA nozzle

exits, and introducing hot gaseous nitrogen into the enclosed structure.

Efficient deployment of the hpt gas was accomplished by directing the

nitrogen flow, by means of a diffuser assembly, to the various sections

of the Engine System wherein the bulk of the hardware was located.

During the conduct of the test proper (firing of the TCA's) the Engine

System was constantly exposed to a supply of 160 ±5 F nitrogen. The

individual Engine System components were allowed to seek their own thermal

equilibrium.

Following the test, the quantities of propellants consumed during the

test were determined.

Results

The Engine System propellant tanks were charged with the design loads of

propellants and the temperature preconditioning period was initiated.

O
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Tile pressurant tank was not charged prior to _he temperature t)recmldLttcm-

ing period as required by the test specification because of test facility

safety requirements which prohibit the presence of persommI in close

proximity of the Engine System with the pressurant tank charged to the

design load. I6 was necessary for persannei t.o be in close proximi.ty of

the Engine System dvring the temperature preeo:tditi(,ning period f,o monitor

the temperature conditioning system. This deviation in the test specifi-

cation requirement was approw.,d per Iloeketdyne In t,erJml I,etter 3588-02(_2

(Irate 103_, Appendix D).

During the temperature preconditioning period, a perceptible flow of fuel

(_NI[) was observed at the Component Package B fuel tanl¢ vent port. This

failure is reported in OFR 32627R and FAt{ 07!:28tt (Appendix B). A subse-

quent investigation reveaied that the fuel tank bladder had failed. The

fuel tmfl_ assembly was removed from the Engine System at the test si_e

and a new tmfl_ assembly was installed as authoriz_.d per Iloeketdyne InternaI

Letter 5388-60._t5 (pagelO12, Appendix D). Ilesistoflex threaded fittings

were used to reconnect the pressurant and propellant feed lines to the

replacement tank.

@

After completion of the new fuel tank assembly installation and prior to

remuning the temperature conditioning of the Engine System, the tempera-

ture conditioning requirement was changed to limit _he propellant tank

temperature to 90 +10 F, as opposed to the 160 +10 F for the other com-

ponents of the F_kgine System, per Rocketdyne In_ernal Letter 5588-(;052

(page 78_i, Appendix D). To accomplish this, the propellant tanks were

heavily insulated.

The Engine System fuel tank was then charged to the design load, and the

hlgine System _-as successfully preconditioned for the mission duty cycle

(HDC) test. Following stabilization of the _emperatures, the Engine

28 R-15075-1
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System pressurant ta_ was charged to the design load with helium

(equivalent to 3000 psia at a temperature of 70 F). Subsequent to the

pressurant tank loading, the oxidizer and fuel propellant shutoff valves

were opene d and the Engine System was pressurized by firing the cartridges

in the cartridge valves of Component Packages A, C, and D. Stabilized

Ex_ine System pressure levels were attained in approximately 8 seconds.

An evacuation system, connected to the pressurant regulator reference

cavity, was then activated and the reference cavity was exposed to a

pressure of 1.5 psia maximum to permit the regulator to operate under

approximate design altitude conditions throughout the MDC test.

O

The programmed _fl)Cfiring of the Engine System TCA's was satisfactorily

completed in accordance with the specified requirements, and significant

data obtained during the conduct of the test were reduced and .transcribed

both in tabular and graphical form as presented in Appendix D. Included

in the data presentation are time histories of the Engine System pneumatic

and propellant pressures, Engine System and flight transducer supply

voltages, surface temperatures in various areas of the Engine System, the

throat station shell temperature of each TCA, and representative pulse

datafora pitch (So.1 position)anda yaw-rollTeA(So.7 position).

The TCA pulse data were reduced and analyzed on a sample.basis because of

the large number of pulses recorded (only a small percentage of the

several thousand TCA pulse operations were recorded and analyzed), and

were considered representative of the 25-pound-tlmust TCA operation

during the MDC. The reduced and/or derived TCA pulse data included the

following:

i. Pulse identification

2. Steady-state TCA clmmber pressure

O
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3- Identification of TCA's firing d_n-ing the pulse interval

_. Time during the _IDC when the pulse bCC_Lrred

5. Pulse total impulse

6. Cumulative TCA firing time up to the time of tile pulse interval

7. Propellant valves response data; energize and de-energize time

8. Propellant valves "on" time

The graphical presentations of F_lgine System pressure and temperature

data do not indicate any unexpected trends or conditions. Amllysis of

the test data obtained on the operation of tim TCA's was limit, ed in

general to a qualitative analysis because of the limited munber of

instrumentation access points on the engine system and the relatively

complex mode of Engine Syste m TCA operation. Analysis of the operation

of the 8_- and 100-polmd-tlmust TCA's indicated normal operation and

performance. Analysis of the-operation of the 25-poun(l-thrust TCA's,

however, was hmnpcred by tile lack of a sufficient mmlber of perfori_tnce

parameter measurements and instrumentation (chmnber pressure) inaccuracies

resulting from the grossly adverse environment within _'hich these pressure

transducers were required to operate.

One of the more significant Engine System performance paramet.ers, cumulative

total impulse, was obtained by utilizing the qualitative TCA performance

measurements. The accuracy of the value obtained is _mkno_aa. In addition,

the overall Engine System specific impulse was obtained by utilizing the

cumulative total impulse value and the quantity of propellants consumed

by the Engine System during the _DC test as determined during posttest

propellant tank refill procedures. The value of overa'll engine system

specific impulse obtained was not realistic. The probable causes of this

O

3o R-15075-1



Q

_ l_lLO C I_-- IE_ T ]LII "_jhr I_ IE_ • A DIVISION OF NORTH AMERICAN AVIATION, INC.

unrealistic value are discussed in Appendix D; however, it was concluded

that the most probable cause of major error was in the Engine System

propellant consumption value used. Such an error could result from an

inadequacy which was found in the propellant ta_ refill procedure that

was used. The inadequacy in the propellant tank refill procedure could

have caused the entrapment of gas between the propellant ta$_ bladder

and shell, preventing the complete refill of the tank. This condition

was peculiar to the test operations conducted on this Engine System, as

it is a function of the position of the Engine System and the resulting

attitude of the propellant tank pressurization ports. During the hot-

fire test operations performed on this Engine System, the Engine System

was in the horizontal position, 90 degrees from the spacecraft launch

position.

@
HOT-FIRE CALIBRATION TEST

Description

The Engine System hot-fire calibration test was conducted following the

MI)C test. Twenty-nine separate operations (Table _, page1296, Appendix D),

each including a different TCA or combination of TCA's firing, were per-

formed at local ambient pressure and temperature conditions, permitted an

evaluation of component and _lgine System performance which could be used

as an index for gaging the operation of the Engine System during the M])C

test.

Results

O

The hot-fire calibration test was successful4v completed. Significant

data recorded during the test were reduced and were included both in

tabular and graphical form in Appendix D.
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il OtE:: ]1I_- E T !]) _Jl=" ]'_l[ E • A DIV|SION OF NORTH AMERICAN AVIATION. INC

DRAIN AND CLEAN EVALUATION TEST

Description

In preparation for the drain and clean evaluation test, tile Engine System

was rotated into the launch position, and the test facility drain and

clean equipment was connected to the applicable Engine System access ports.

The Falgine System propellant ta_s remained approximately 75-percent full

following the preceding hot-fire calibration test.

The drain and clean procedures for the two propellant systems were essen-

tially the same except for the flush fluids used (Freon MF for the oxidizer

side and isopropyl alcohol for the fuel side). The cleaning operations

on the two propellant systems were conducted alternately to take advantage

of waiting periods while samples from each system were being analyzed.

The results of the test were evaluated as the'various operations were

performed and appropriate deviations were made to the procedure where

warranted in order to obtain the desired results. The drain and clean

procedure was briefly as follows when the evaluation test was initiated:

0

1. The propellant ta_s were drained by introducing 50-psig

nitrogen through Component Packages C and D and expelling the

propellant through the propellant ta_: purge ports. After the

propellant had been expelled from the ta_s, all 16 TCA propel-

lant valves were actuated simultaneously to purge most of the

propellant out of the TCA feed manifolds.

2. Flush fluids were supplied at 50 psig through the propellant

tank purge ports and allowed to fill the tanks and propellant

32 R-15075-1
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manifolds. With the flush fluid supply valves open, the propel-

lant valves on all of the TCA's in the forward manifold were

cycled simultaneously, once each minute for i0 minutes. The

propellant valves on all of the TCA's in the aft manifold were

%hen cycled in a similar manner. Both manual valves in

Component Packages C and D were then opened and flushed for

2 minutes, four times.

The propellant feed systems were allowed to soak for 50 minutes

while filled with the flush fluids.

Nitrogen at 50 psig was introduced through Component Packages

C and D to expel the flush fluids from the propellant tanks

through the propellant tank purge ports. This flush fluid was

analyzed for liquid propellant concentration.

The propellant ta_s were filled again in the same manner with

clean flush fluids.

The TCA's were flushed by cycling the propellant valves on

selected pairs of TCA's 25 times over an elapsed time of _-i/2

minutes, starting with the TCA's in the forward manifold.

Flush fluid samples were taken at TCA No. I, 5, 12, and 15 with

%he propellant valves open as these TCA's represent the center

points and end points of both manifolds. Both manual valves of

Component Packages C and D were opened and flushed for 5 minutes,

and a flush fluid sample was taken from the manual valve. The

flushing operation for the TCA and Component Packages C and D

was repeated until propellant concentrations were reduced to

1 ppm.

O
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7. Nitrogen at 50 psig was introduced through Component Packages

C and D to expel the flush fluids from the propellant ta_s

through the propellant tank purge ports.

8. Nitrogen at 150 psig was introduced through the propellant tank

purge ports to purge the two propellant systems. Parging of the

TCA's and propellant manifolds was accomplished by cycling the

propellant valves on selected pairs of TCA's 25 times over an

elapsed time of _-1/2 minutes, starting with the TCA's in the

forward manifold. Then, the propellant valves on all 16 TCA's

were cycled simultaneously 200 times over an elapsed time of

40 minutes. Purging of the manual valves of Component Packages

C and D was accomplished by opening the valves for 5 minutes.

Propellant and flush fluid vapor samples were then taken at the

propellant tank purge ports, the Component Packages C and D

manual valve ports, and at TCA No. 1, 5, 12, and 15 with the TCA

propellant valves open.

9. A vacuum was applied to the propellant systems if the purging

failed to reduce vapor concentrations to the allowable level.

10. A vacuumwas applied to the upstream side of the propellant

tanks if the vapor concentrations in that portion of the Engine

System were above the allowable level.

ll. Vapor sampling was repeated at 1 hour and 2_ hours after complet-

ing the cleaning operation to determine if propellant and flush

fluid vapor concentrations lmd risen above the allowable level

due to liquid trapped in the system. Purging was repeated if

the vapor samples increased above the allowable level.
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An analysis of the flush fluid samples taken after the first flushing

operation on the oxidizer feed system indicated a concentration of _0-ppm

NTO in the Freon at the oxidizer ta_; purge port and a concentration of

lO-ppm NT0 in the Freon at the TCA's and Component Package C. Six addi-

tional flushing operations, following the same procedure, failed to

reduce the concentration to the maximum l-ppm allowable level. Analysis

of the problem indicated tlmt the ability to lower the NT0 concentration

in the flush fluid would probably be improved if the flush fluid in the

propellant tank was replaced with clean fluid after each flush operation.

The cleaning procedure was changed to require tliat the propellant tank

be drained and refilled with clean flush fluid after each flushing

operation which did not achieve the required propellant concentration,

per Rocketdyne Internal Letter 3388-6130. The oxidizer tank _,_s then

refilled with clean flush fluid and the flushing operation repeated.

The flush fluid samples taken after the second flushing operation per

this revised procedure indicated that the NT0 concentration in the Freon

throughout the system was below 1 ppm.

The first vapor samples taken after the subsequent purging operations

indicated that both the NT0 and Freon vapor concentrations were greater

than the 20 ppm maximum allowable. The system was purged two more times,

starting with the 40-minute TCA purge operation, without reducing either

the NT0 or Freon concentration below 20 ppm. The system was then

evacuated, upstream of the oxidizer tab( bladder through Component

Package B and inside of the oxidizer tank and oxidizer feed manifolds

through Component Paclmge C, to a pressure of 1 psia for 4 hours. Follow-

ing the evacuation, vapor samples from the Component Packages B and C

O
1%-15075-1 35



]l_i O IE_: lkE ]1_ T B _]_- _ I1_ • A DIVISION OF NORTH AMERICAN AVIATION, INC.

ports indicated that the NT0 and Freon concentrations had increased. The

system was evacuated again with similar results. When a third evacuation

operation failed to reduce the concentrations significantly, it became

apparent that there was still liquid NT0 in the system. The oxidizer

system was then subjected to another flushing operation as authorized by

Rocketdyne Internal Letter 5388-61_t5. Flush fluid samples taken after

the additional flushing operation indicated liquid NT0 concentrations to

be below 1 ppm. Four subsequent purging operations reduced the NT0 and

Freon concentrations in the oxidizer talflc and oxidizer nkanifold to a level

below 20 ppm.

©

The vapor upstream of the oxidizer tank bladder was sampled and found to

contain an NT0 concentration of 800 ppm attd a Freon concentration greater

than 20 ppm. A vacuum was applied to both the upstream and downstream

sides of the oxidizer taM_ bladder for 2 hours. The downstream side _ms

evacuated to prevent the bladder from sealing the oxidizer taM_ pressuriz-

ing ports while evacuating the upstream side. Vapor samples taken from

the upstream of the bladder after the evacuation operation indicated

that the NT0 and Freon concentrations were still above 20 ppm. Two more

2-hour evacuation operations were required to reduce the NT0 and Freon

concentrations to a level below 20 ppm.

O

The vapor samples taken during the subsequent 1-hour p08tcleaning check

revealed that the NT0 concentration in the system lmd increased to over

100 ppm while the Freon concentrations remained below 20 ppm. The _0-

minute purging operation through pairs of TCA's and through Component

Package C manual valves was repeated. This operation reduced the NT0

vapor concentration to a level below 20 ppm, but the Freon concentration

on the oxidizer manifold increased to a level above 20 ppm. It was

concluded that the purging operation had vaporized some trapped Freon,

_6 R-15o75-1
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thereby raising the vapor concentration. A second _0-minute purging

operation reduced the Freon vapor concentration to a level below 20 ppm.

@

The h_0 vapor concentration on the upstream side of the oxidizer tank

bladder had also increased to over 100 ppm during the 1-hour wait period.

As a result, this area was evacuated for 2 hours. Vapor samples taken

after the evacuation operation indicated that the NT0 and Freon vapor

concentrations were less than 20 ppm. The oxidizer iaM_ was then X-rayed

to verify that there was no liquid remaining in the tank. Vapor samples

were taken after a 1-hour wait period. The samples indicated that the

NT0 concentrations had aga-in risen to levels greater than 20 ppm. A

level of 650 ppm was measured at the oxidizer tank purge port. All Freon

samples indicated concentrations below 20 ppm. The _0-minute purging

operation through pairs of TCA's and through the Camponent Package C

manual valves was repeated to reduce the vapor concentration downstream

of the oxidizer tank, and an evacuation operation was performed to reduce

the vapor concentration upstream of the oxidizer tank bladder. While all

NT0 and Freon concentrations were again below 20 ppm following these

operations, it was evident from the results of the two previous sampling

operations following the 1-hour wait periods that the vapor concentrations

would most likely increase again to levels above 20 ppm. The system was

therefore evacuated for 10 hours with samples being taken after each 2-

hour period. During the first 6 hours of evacuation, the NT0 vapor

concentrations remained near or below 2Oppm. However, after the eighth

hour, the NT0 concentration had increased to as high as 800 ppm at two

of the TCA's. Because of the possibility of obtaining vapor samples at

the TCA's which could be biased by the presence of NT0 or Freon in the

thrust chamber ablative material, the vapor sampling procedure was chafiged

whereby vapor samples subsequently taken at the TCA's would be taken for

O
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information only and not us.ed as criteria for further cleaning. This

change _ras authorized by Rocketd3me Internal Letter 5388-6166. After the

tenth hour of evacuation, the NTO concentration had been reduced to less

than 10 ppm.

Vapor smnples'taken after a 1-hour wait period indicated that the NT0

vapor concentration had increased to a level above 100 ppm in the oxidizer

manifold. The system was evacuated for 10 more hours. Vapor samples

taken subsequently after waiting periods of 1 and 2h hours indicated that

the NT0 vapor concentrations had remained below the 20 ppm level, thus

completing the oxidizer system cleanil_ evaluation test.

Analysis of the flush flui_ samples taken after the first flushing

operation on the fuel feed system indicated a liquid concentration of

800-ppmMMH in the alcohol at the fuel tank purge port, lppm at Component

Package D, and 600 ppm at the TCA's. Five additional flushing operations

following the same procedure failed to reduce the concentration to the

1 ppmmaximum allowable level. As in the Case of the oxidizer system

cleaning evaluation, it was thought thai the ability to lower the _dII

concentration in the flush fluid would be improved if _he flush fluid in

the propellant ta_¢ was replaced with clean fluid after each flushing

operation which did not achieve the required propellant concentration.

The cleaning procedure was changed accordingly per Rocketdyne Internal

Letter 5388-6130. The fuel tank was then refilled with clean flush

fluid and the flushing operation,was repeated. The flush fluid samples

taken after the second flushing operation per this revised procedure

indicated that the MMtt concentration in alcohol throughout the system

was below 0.5 ppm.

0
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O

O

The first vapor samples taken after the subsequent purging operation

indicated that the M_flIvapor concentrations at Component Package D and

the TCA's were 20 ppm; however, liquid alcohol was extracted from the

fuel tank purge port during the sampling operation, indicating that the

purge had not eliminated the bulk of the alcohol in the tank. A pro-

cedural deviation _ms made requiring purging at 150 psig into the tank

purge port and out through Component Package D for 15 minutes or until

the alcohol vapor concentration was below 100 ppm at Component Package D,

per Rocketdyne Internal Letter 5388-615_. This 15-minute purge was con-

ducted eight times with vapor samples remaining above 200 ppm after the

eighth complete purging operation, indicating that thequantity of

alcohol in the ta_; was greater than had been suspected. Nitrogen at

50 psig was admitted through Component Package D to expell the remaining

alcohol out of the ta_; through the tank purge port. A quantity of

alcohol approximately equal to one-half the volume of the fuel tad(was

expelled. The reason for the excessive amount of alcohol in the propel-

lant ta_ was resolved to be due to a Zest operation error during the

initial alcohol drain operation. For future draining operations, it

was cautioned tlmt gas should be noted emanating from the drain valve

prior ¢o assuming the tank was empty.

Vapor samples taken after repeating the purge operation indicated that

MMH vapor concentrations were below the maximum allowable 20 ppm level

at all ports except Component Package D, and all alcohol vapor concentra-

tions were above the 20 ppm allowable level. The system was purged again

starting with the 40gminute TCA purge without reducing the alcohol

concentration below 20 ppm. All MMII concentrations were less than i0 ppm.

The system was then flushed with Freon MF in an attempt to flush out the

alcohol. After the Freon flush and subsequent purge, vapor smnples

indicated that both alcohol and Freon concentrations were above 20 ppm
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while tile MMIIvapor concentration remained below 10 ppm. After six

additional purging operations, the alcohol vapor concentrations remained

above 20 ppmwhile all Freon concentrations dropped below 20 ppm. The

fuel tank was X-rayed to determine if any significant amounts of liquid

were trapped in the bottom of the tank near the end of the expulsion

tube. No liquid could be seen in the X-rays although small droplets were

observed at various points on the lower portion of the bladder.

The system was then evacuated, upstream of the fuel tank bladder through

Component Package B and inside of the fuel tank and fuel feed manifolds

through Component Package D, to a pressure of 1 psia for _ hours.

Following the evacuation, vapor samples from the tank purge port indicated

that the alcohol concentration had increased. Six additional evacuation

operations following the same procedure resulted in alcohol vapor concen-

trations below 100 ppm. This alcohol vapor concentration was acceptable

per Rocketdyne Internal Letter 5588-6166, which changed the allowable

alcohol vapor concentration from 20 to I00 ppmmaximum.

Vapor samples taken during the subsequent, l- and 2_-hour postcleaning

checks revealed that the alcohol concentrations in the system had increased

to over 100 ppm while the MMIt concentration remained below 20 ppm. The

system was evacuated for 8 hours. The alcohol concentration after this

operation was less than 50 ppm.

Vapor samples taken subsequently after wait periods of 1 and 2_ hours

indicated that MMttvapor concentrations had remained below the 20 ppm

level and that alcohol vapor concentrations had remained below the 100

ppm level, thus completing the fuel system cleaning evaluation test.

O

©

_0 R-15075-1



O I_LOCK ET I)¥ _ E A DIVISION OF NORTH AMERICAN AVIATION. INC.

The following conclusions were drawn based on the results of this evalua-

tion test.

@

1. FreonMF is more effective in reducing the NT0 concentration in

the SE 7 Engine System if the contaminated Freon MY in the

oxidizer taM_ is replaced with clean FreonMY after each flush-

ing operation which does not achieve the required propellant

concentration.

2. Isopropyl alcohol is more effective in reducing the MMtt concen-

tration in the SE 7 Engine System if the contaminated alcohol

in the fuel tank is replaced with clean alcohol after each

flushing operation which does not achieve the required propel-

lant concentration.

3. FreonMY is not useful for removing £sopropyl alcohol from the

fuel system.

_. The use of a high-pressure purge for reducing the alcohol vapor

concentration in the fuel system as used in thiscleaning pro-

cedure is marginal. The boundary layer resulting from this

high-flowrate purge probably suppressed outgasing of alcohol

from the tubing and components.

5. The time required to clean the Engine System could be reduced

if the propellant tanks were isolated from the remainder of

the propellant feed system following the initial flushing

operations and the remaining cleaning operations on the two

portions of the Engine System conducted separately. An additional

reduction in time could be realized if the allowable vapor con-

centrations in the propellant ta_s were raised.

©
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NASA 5&-51618

Figure 6 . Gemini _MS l$-Day-Configura%ion Tahk >iodule,

l%-Axis Vibration Tes_ InslallaLion, View I
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NASA S-6_-32330

Gemini 0AMS 14-Day-Configuration Ta_; Module, Z-Axis

Vibration Test Installation, Typical Sh_/_er-to-Taxfi(

Module Structure Attachment
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Figure 21. Gemini OAMS l&-Day-Configuration SE 7 Engine System,

Post-MDC at High Temperature (160 F), 25-Pound-Thrust

TCA No.'s 1 and 8, Typical
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1,0 Ristory

2

O_IS Fuel Tank Assembly, P/N 103660, S/N 4051935, failed tank module ?0el
vibration funotlonal teatlng per DAT apeclflcatlon i06156-401, Pard.

7.3.3.12, Propellant Tank Bladder Leak Check. Fuel bladder, P/N 103183,

failed to meet bladder leak test requiremente_per pard. 7.3.3.12 (Ref.

para. 7.1.5.6) by exhibiting a leakage rate of 2 scc/15 minutes at

2 _ .2 psig bladder pressure. The maximum allowable bladder leakage rate
was 0.35 see/15 minutes.

I.i

1.2 OFR 07428R, dated 10/26/64 reported the noted bladder leakage failure and

states that the failed part (tank/bladder assembly) was to be used "as is"

until completion of the program.

In view of the DAT Program requirements, this tank/bladder assembly con-
tinued on in the DAT program by direction and approval of MAC per IL 4388-
5161, 2 November 1964, and IL 4388-5237, 20 November 1964, from T. Enlffln

•896-388 to distribution.

i.)

1.4 Fuel tank assembly DAT exposures.

1,4,1 Prior to the reported bladder leak failure, the tank/bladder

assembly had completed a round trip from Rocketdyne to Houston,

Texas and had also seen exposures $o random vibration testing

in the R- and Z- axes for a period of 8 mEn each, or a total
of 16 men. at Houston.

The latter vibration testing of t_e tauk module was conducted

with the propellant tanks filled to _he specified capacity wish
test fluids, i.e., Freon MF in the oxidizer tank and a mixture

of 76% ethyl alcohol and 24% di_d water by volume in the

fuel tank, the latter oriented wi_% 7cal up).

w*
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_ "_ '.;1,0 History (cont'd)

! : 1.4.1 (cont'd)
.., .

©

The R & Z axis random vibration inputs were provided by an

slectrodynamio exciter system consisting of three shakers,

i.e., two A310 and one A275. The shape of the power spectral

density curve was in accordance with Fig. 50 of DAT specifi-

cation 106156-401 as amended per IL 4388-5104, September 8,
1964. An overall vibration level of 7G (+15%,-0%) RMS as

specified was observed for the A275 shaker while the output
of the two A310 shakers at an overall RMS level of llG was

about 37% above this upper limit specified.

"1.4.2 The fuel tank assembly, furthermore, had been subjected to

and had passed various functional, proof pressure, and gross

leak check tests. A minimum of three full and two partial

fuel bladder expulsion cycles had been completed at the time
of final bladder leakage reported by 0FR 32627R.

A liquid calibration of the engine system and tank module

was performed_ following vibration testing. The module

was mounted in the spacecraft launch position •and its propel-
lent tanks were loaded with test fluids. (Fresh TF was used

in the oxidizer system and isopropyl alcohol in the fuel sys-
tem). With tanks pressurized, the propellant valves were

actuated to effect liquid flow and system calibration.

s

O

The propellant tank bladders were in a collapsed state prior

to liquid loading and partially collapsed during calibration.

The fuel tank bladder had been filled with isopropyl alcohol

to its rated capacity and liquid expulsion was performed at
300 psig.

Themodule was subsequently drained of all test fluids,

flushed, cleaned without propellant tank bladder collapse and
shipped to Rocketdyne.

1.4.4 After the tank module was installed, the engine system was

exposed to MDC requirements of 160F environmental temperature.
The propellant tanks had been loaded with 246 lbs of oxidizer"

(NT0) and 155.3 ibs of fuel (MMH). Fuel samples had been col-

lected prior to tankin_ operations.

66

The propellant tank bladders were collapsed and expanded once
during the tanking. The engine system was mounted in the hori-

zontal position with the propellant tank outlets 19o above the
horizontal.

,....

°_,

• . , ", "° •

......i_ .-',
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1.o  ,isto (aont'a)

1,4.5 The pre 160 F MDC te_% temperature conditioning period was

approximately nine hours in duration. About seven hourm

after the start of the temperature conditioning period, it

was observed that fuel (_H) was dripping from the test

facility vent line connected to the Component Package "B"
}_el Tank Vent - 4 Port. I% was also noted that the fuel

tank pressure as measured with a pressure transducer at the

Fuel Tank Vent - 4 Port, was abnormally high (approximately

180 psig). The engine system temperature had risen to

approximately 140 'F at that time. During the subsequent

investigation of the high fuel tank pressure, the test faci-

lity fuel tank vent system was opened and fuel came flowing

from the vent line. It should be noted that the engine sys-

tem propellant tanks had not been pressurized prior to the

temperature conditioning period.

1.4.6

1.5

Preparations for the MDC test were then stopped. The engine

system was allowed to cool and the fuel was detanked by col-

lapsing the bladder. After approximately 40 percen_ of the

tank fluid had been expelled, gross gas bubbling was evidenced

in the facility tank used to collect the expelled fuel, thus

verifying a bladder failure. A final fuel sample was then

taken from the test facility tank for analysis.

0FR 32627R (failure date 1/30/65) was issued which indicated a leaking

fuel bladder and which verified the bladder leakage reported by 0FR

07428R. As a result of noted fuel bladder leakages, the fuel tank

assembly was removed from further engine sysSem DAT operations andwas

disassembled for failure analysis.

2.0 Analysis

"2.1" To verify bladder leakage, a bladder leak test was subsequently per-
formed per DAT i06156-401. A bladder leak rate of I00 SCC/I1 sec. was
observed.

2.2

2.3

2.4

.°

In addition, a water immersion tank/bladder flange leak check was also

made and a very heavy flange leakage was noted with %he tank under 350

psig GN 2 pressure.

Subsequently, tank and bladder components were disassembled, visually

inspected, and a pho_oelastio stress analysis of failed bladder areas

was performed.

Visual inspectlon was made and the following results wore obtained.

' lO3183,

: " _-15075-i
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2.0 (cost'd)

Q t

©

2.4.1.1

2:4.1.2

2.4.1.3

Heat seal of neck was in good condition. No
separation was noted.

Bladder neck section below and adjacent to the

heat seal was severely torn for about 75% of the
neck circumference and fSr about 8-10 inches in

the perpendicular direction from the neck towards

the bladder equator. See Figure 1 and Photo No.:
IHZS5-2/9/65-CiK.
A narro_ band section of about 1/4 inch in width

extending around the neck adjacent and below the

seal area exhibited heavy torsional stress pat-

terns showing that significant deformations

beyond the material yield point had taken place.

°

2.4.2

2.4.1.4 One V, tear, about 1/16 in. in dimension was noted

• near the equator. See Figure 1 and Photo No.s
• zH 6 -2/9/65-01 .

Middle Bladder, P/N 103183, S/N 2902-5, Figure 2.

2.4.2.1 Heat seal of neck was in good condition.
.aration was observed.

No sep-

2.4.2.2 Neck section was torn during disassembly of

bladders while trying to effect breaking of heat
seal.

O

°

,1

q
2.4.2.3 A narrow band section coinciding with the band

. noted for the outer bladder in Item 2.3 also

exhibited torsional deformation patterns. However,

these stress indications were considerably lighter.

t

2.4.2.4

2.4.2.5

Five V-tears ranging from 1/16 to 1/4 inch in dim-

onsione were located predominantly in the upper
flange bladder half shown in Figure 2 and Photos

Nos., 1HE65-219165-CIDIEIFIGIH. Several pin holes

were also found near one of the V-tears, see Fig. 2,
extreme left hand.

Two blisters were noted; one, more oblong in shape

about 1/2 in. in length, and the other, somewhat
rounder, about 1/4 in_ in dimensions. Blister sur-

faces wore not broken and revealed otherwise no
defects. Photo No.: L_E65-2/9/65-CII.

68

2.4.3 Inner Bladder, P/N 103183, S/N 1991-7, Figure 3.

2.4.3.1 Heat seal of neck area was in good conditions and

was not broken prior to disassembly.

' .

?

B

I

A

©

/
d R-15075-I
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2.0 (cor;'d)

-'" :'.

' ii!ii..Z :-

i : ::. '

• 2.5

2.'4.3.2 Negk and adjacent bladder _octlon experlcnced heavy
90 ° tear (about 6 to 8 inches each leg) during heat

seal and bladder disassembly. The _ear origlna:od

adjacent to the heat seal area and extended perpendi-

cularly towards the equator. See Fi_re 3 and Photo
No. IHE65-2/9/65-CIB. ThQ heat-sealed par_ seemed

unusually hard and stiff and the bladder neck tore

with extreme ease. Normally the heat seal allows

bladders to be separated readily wlthou_ tearing or
structural damage.

Inner bladder flange was completely severed in the

serrated flange area cutting off an entirely separate

ring section. This cut off flange portion had the

appearance of an added separate teflon flange seal

ring. See right corner, Photo No.: IHE65-2/9/65-CIB.

2.4. .4 Two V-tears the largest about I/4 inch leg dimensions,

_ere located in the equatorial region of the bladder

about 1800 apart. Otherwise, the bladder surface was

in good condition. See Figure 3 and Photo Nos.:
IHE65-2/9/65-CIA and CIC.

In general, all three bladder nipples were in goodcondition. No signi-

ficant surface defects were found. However, indications of minute sur-

face cracking were noted in the nipple to bladder radius areas. Similar

minute indications were also observed in all flange neck areas. The

heat-sealed area around the bladder neck appeared harder and stiffer

than usual and tore with ease on bladder disassembly.

2.6 Significant bladder damages and failures were predomlnately located in

the flange and upper hemisphere of the bladder, while some failure_ an&

defects were found in the equatorial bladder region.

2.7 Torn areas of outer, middle, and inner bladders did not coincide excep¢

for a matching twist pattern band adjacent to the neck heat seal area

revealing very heavy torsional outer bladder stress deformations to
moderate middle bladder and minor inner bladder distortions.

2.8 All three bladders showed signs of considerable work exposure. Wear and
tear indications were noticeable over much of their surfaces. The outer

bladder was most severly worked and torque-stressed in the neck portion

while the bladder hemisphere remained in a relatively fair condition. Of

the three bladders, the middle _ne was the most severly worked in its hem-

isphere, based on the number of failure points observed.

O
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C)

2.o A_ly_l_ (cont'd)

2.10 The V-type of bladder failure was predominate. Separation of FEP

layer from the TFE body was signlfiod by blistering.

:_

+,

i.

2.11 Material interactions, crystalline deformation, separation and stress

shearlng were observed. An apparent change in the microstructure was

noted between the inner and the outer bladder. Refractory analysis

showed that the inner and ou_er bladders were variable in color.

2.12 Fuel samples were taken on 1/28/65, just prior to SE-7 tanking (Ref.

pars. 1.4.5) and on 2/1/_5 after SE-7 detanking (Ref. pars. 1.4.6),

Chemical Analysis Reports, Log. No. 1-411, _I 39B, and Lo_ No.

2-30/1-33 respeotiveiy, indicate the following findings by weight

peroentagess

Fuel Content

N 2 H 4

MMH

NH 3

H20

Unknown (probably

Isopropanol)

Fuel Sample Prior To

SE-7 Tanking,

_ .,1/28/6 

m, mNIN_

99.1

Trace

0.6

Fuel Sample After

SE-7 De tanklng

211/65

9.3

S7.9

0.2

1.15

1.45

Monomethyiamlne 0.1 , Trace

Other soluble

impurities

0.2 m

, + ""- 70

• . :,,

i

Conclusions

3.2

Bladder failed leak test per 0FR 07428R after completion of functional

vibration testing in the R- and Z- axis for a total of 16 minutes.

Excessive bladder leakage was indicated. Tank/bladder assembly con-

tinued in DAT per MAC direction until final 0FR 32627R was issued on

1/30/65 which verified a significantly increased fuel bladder leakage

rate. As a result, subject fuel tank assembly had to be removed froa

further DAT operations for failure analysis.

Tank/bladder assembly had coon considerable shipping, storage and severe

R-axis vibration exposures including a minimum of 3 to_al bladder expul-

81on cycles and 2 partial bladder collapses at ambient temperatures.

Q..

+.

i

O

©
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3.0 Conc _ _ _

3.3 Vibration testing in the R-axis imposed G loads of up to Ii R2{S which

averaged 3_ above the overall load of 7 G _IS specified. Ref. IL

5331-3011, lO March 1965 from N. R' Bisclglia D/896-331 to J. R. Hahn

D/896-380, Re: Fuel Bladder Failure, DAT i06156-401. _

Observed excessive vibration inputs were imposed on the test stand and

its structural members holding and supporzing zhe propellant tar_ mod-

Ule. The latter may have actually been exposed to still significantly

higher and unrecorded forces as a result of vibration buildup caused

by interactions due _o tes_ equipment characteristics, liquid loads in

the propellant tanks, and unbalanced inputs by the shaker system.

3.4 Fuel samples taken prior to MDC tanking and after detanking revealed,

.in their chemical analysis as shown under para. 2.12, that water and

an unknown liquid (probably isopropanol) remained trapped in the fuel

bladder assembly, i.e., between bladders, during vibration testing and

during post vibration liquid calibration of the engine system and was

expelled during finai detanking operations.

@

• . o

_,_ Further evldence of liquid bladder entrapment is also indicated by the
otherwise unexplainable fuel tank pressure increase to about 180 psig

as noted during the environmental exposure of the engine system to

160F prior to hQtfire. A specified fuQ1 quantity was loaded into the

supposedly empty tank/bladder assembly to fill the tank to its required

97% capacity level specified for a 160 ± 5 F temperature condition prior

to firing. However, because of the bladder entrapped liquid, the fuel

bladder actually was filled to over 99:% of full capacity which then

•resulted in an abnormal tank pressure buildup to about 180 psig during

environmental temperature increase from 70 to 16OF, thus causing

observed fuel leakage.

3.6 Original excessive bladder assembly leakage reported under 0FR 07428R

must be attributed to the effects of vibration exposures indicated

• under para. 1.4.1 and 3.3.

°

O

A propellant bladder leak check had been performed prior to vibration

•testing and no bladder leakage, permeation or otherwise, was observed

when exposing bladder assembly to 2 ± 0.2 psig GN 2 for a minimum of

2_ hrs. After vibration testing a constant leakage rate of 2 scc/15
minutes was observed under the same leak test conditions, indicating

that significant bladder damages must have beensustalned during this

phase,

• 5.7 Since the vibration test was conducted _nder considerable shaker over-

load conditions, which effocted test module unbalance and resulted in

apparently critical liquid loads and forces being imposed on the bladder

assembly, no positive determination can be made as to whether the bladder

"'" assembly would have actually failed the test had it been performQd under

more controlled conditions,

• I_i -0_9_ __ " ' ' '_' ' '_ _-- . . . , , , , o . ".

b

Q.

• . , ;-" • , ,. ' .. %, , ? . " . . ' .. , •
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• _.0 Conclusions_ (cont'd)

, |

t

3.8

3.9

Subsequent final failures of the fuel tank/bladder system, reported

under OFR 32627R, was probably caused by propagation of the initial

bladder failures as a result of tanking and bladder cycling operations.

Bladder assembly failure did not result from an apparent overload of

liquid for the very fact that bladder extrusion holes, markings, or

indications were not observed in any part of the outer bladder neck
II t mportion exposed to the 45 holes (1/16 dis) of he annular tank pres

8urant inlet port. Furthermore, a bladder pressure equal to the

observed transducer pressure of only 180 psig was exerted which,

according to reported test data under FAR 17509R (dated 9/29/64),

will not result in a bladder assembly failure by extrusion through

the pressurant inlet port holes. Therefore, initial bladder failure

as a result of liquid overload must be ruled out.

3.10 Reported bladder damages could be ascribed to the following causes

and conditions:

5.10.1 Bladder assembly revealed heavy twisting around the neck

portion which most likely was caused by torque force_

imposed during R-axis vibrations. Initial bladder twlstin_

could have, in addition, occurred during bladder insertion

and assembly into the tank shell.
O

5.10.2 Inner bladder apparently failed first by V-tear and/or pin-

hole defects caused by severe bladder creasing, possible

extrusion effects due to standpipe holes or material flaws.

5.10.3 After partial collapse of inner bladder, both middle and

outer, bladders were exposed to severe work loads as indi-

cated by many body V-tears, excessive neck tearing, and

heavy torsional neck material deformations and cracking.

5.10.4 Middle bladder blistering (layer separations) may be attri£

huted to inadequate manufacturing methods at the supplier.

_.10.5 Outer bladder failed primarily by severe stress shearing

around the neck portion near thQ heat seal band with many

cracks originating in the TFE outer layer and extending into

the FEP body layer causing complete failure of the neck por-

tion as a result of heavy torsional load exposures.

4.0 Corrective Action

4.% EO 169247 has been released as applicable to the following Tank v_^-_.._.

Assemblies, 103174, I03199, 103631, 103632, 103633, 103634. Outlet
noAe dimen.ion has beua changed from: drill #_) %.u5__:00_ DiA) _0,

.o5 o1:  DIAhole. ceneralnotesalso beenadded, ©
a) Drilled hole_ must be free of any internal and external burrs.

b) 100% of drilled holes shall be inspected for burrs by 4X ma&n_ifl

oatlon. • , C_
O

R-15075-I
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4.0 Corrective Action (cont'd)

! ...e

4.2 Bladder defects caused by blistering (layer separations) were encountered

at the supplier several months ago. The cause was traced to oil contami-
nation in the spray can air lines. Corrective action has been taken by

the supplier by the addition of line filters during July 1964.

4._ It is recommended that random vibration of the engine system tank module

be conducted in the standard x, y and z axis. However, if random vlbra-

tlon must be conducted in the R axis, it should employ a system consisting

of three identical shakers individually controlled to maintain the desired

limits and spectrum.

4.4 It is recommended that at the end of each test which employs a liquid on

the inside" of the bladder assembly, the liquid be detanked, weighed and

comparisons be made to the weight of liquid previously tanked. The tar_

assembly should also be x-rayed at the fueled and detanked conditions to

determine bladder position, possible bladder condition, and liquid entrap-

merit; ...

4.5 Following the occurrence of the initial bladder leak failure (0FR 07428R),

testing continued per customer request, thereby destroying possible _rl-

i

... R-15075-1
I
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i-- --.__ I II II Ill • II lUll I I I

' I PART NO. I 2 PART NAME '
I

_+___L_._O.- :l..l I"_ v_,_CA_,., b.e,"
- _,IERIAL _0 4 MFG NAME _ M a: 6 li__F.

" CODE I Dl:illG.

XTAIIY I RTNO, 8 NEXTASIY IEtlAL t NElilililY NAIl

lo MISSILE ilERit_L NO_---_-I 7N_/AOE HOOEU_Id. - I. IlVSYEM "

t2 CODE

lie COM_NENT

RI[J. TAG NO. lip ENG/AG[ ilERIAL NO. CODE

16 HARDWARE
CODE

i

FAILURE/OPERATION DATA

OATE',.,EIlTO.E..O":O,,EMil
ZI PROCEDURE--SPEC. & PARAORAPH

lo_'/_¢&- qo I , _.,._ 7. 'f,/-
iS FAil--TYPE i6'I_AiL:CO_r iZ'# S[CONDIl

R O C K E T D Y N E io I::] Tl._ _'2 TO.

]

30 INITIAL RI:PORT NO.
E4

NC

2" MONTHIl

12 OPERATION REPORTED OR IN IIROGRIrIII

H r'l MAINTENANCE

I I_ LEAK & FUNCTION

I r_ ElM. LAUNCH

K B MlilillLi ACCrffT.

L D 1TAT. Mill. TEIT

N _ PROPEL. LOADING

N _" PERIODIC INSSP.

A I"1 COMP/AISY TIlT

I 1_ FINAL ENG. AllY.

¢ _ ELEC.-MLrCH. CHlrCK

i D rl ACCi'PT, RiD TIIT

r _ ITORAGE

F _ INIPPING

G _1 RECEIVING INSP.

ill ilTARTil

31

3•

34 TIME PERIOD

( ACCEPT 'ReD '

STATIC TEST ONLY)

I I_ PRE-TEIrr

• ' _ TrlT

3 _ POST-TEST

PART DISPOSITION
i iii

ill

I

4

i.

1"7

t

33

4O

DESCRIPTION OF FAILURE
III t,.,. .m

R[PAIRiO IN PLACE

REPAIII[O _ RE-IHITALLED

xa_ U_i.D

[klMINAT[O

CONDEMNED

HOLD FOR REPAIR

DEPOT REPAIR

AI_UR Ir ANALYIII

FI USS[D AI II

: " : • . .
_36 I1[I i C_R

i i
ii i

I I_l- NTIFICA? ION

FAILED PART lENT TO.*

PART REPLACEMENT
i

ill

I r"l IDENTICAL ITEM

• r'] IUIITITUT[ l_Alll_

I D NO_[

4 _ NONE AVAI/ARLE

37 REP_CEMENT PART NO.

'ill REPLACEMENT I[RIAL NO

41

I REPORTED BY
,, NAME" _. '_RouP'--- I'" i o.-,..NT

I T:/<'_, _-_ I.@_c ._ ,_, _ ,E,3._o
14is APPROV[_y f " 14il ACTIVITY 147 1TANllTAR'i:A

ASSIGN

L. I--._DNP_t"{'_ . ,. n
II I

I I II IIII I

RECEIVED DATE REPORT ••
v_ I.IOl tlAv i.io DAY

_'_£N _ CA USEI
WHERE? EFFECT?

HOW MUCH? COMMENTS?
i

" 70

,I • -- " _ f 311

3if .... _ 70

4 - " * l l-" •.<

eli&# #,_/,4J f x/°_'. _.7,_o. .. .'FH f ,A.f. 7"IZ,4L . J=l_.il,/ ,I/i.,4
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f •if7O

i i i • ,, • . • ......
Ill

II
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4Z RIP. OPR 4l REP. OFR 114 FAILED DrrAIL PANT NO. 70
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, . . , ,

i i i i

RELIABILITY ANALYSIS USE ONLY

'"T--.Ei,D O.0CP..pcoo, " "A'lc°°"I'tA't_'t'C!:" L'A". _ONTA"

REPLACEMENT PART NO, " _,il -REiL.A_EMIN'T' I.' N ,2 'NAMar .,'T_pI
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.I;0 PROP. |VilTEii 35

iS DEL_TIr _o

31 MI_IL 311
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• _ C)mV#OION Of #_o_IrM AM_IC.AJNI AV&AbYION, I#"4_

OF_ ID _i'k_iFI(_ATIO N

[ Of_. t_O, I OFf& 'YT. }_niff.[]:l

PART iDENTIFICATION
ii•J

PA_T NO.

I 208160-21

S_-7

ANALYSIS BY

J. Fong

FAILURE ANALYSIS REPO_T'.
• do .

sEal,M.NO.

4057178
_N@/A@E SE_I/_,"NO.

• ANALYST FILL OUT COVER SH22T ONLY

896-384 I LOCATION i FA'LU_E OAT,'-DZPh & G_OUP V(in NUys i 12/i1/64
i

PA_,I NAI4_

TCA
"TaT/Or_'_tON' NO.

MF_, NAI4E

SCED

!
i .

# I °^" °'"
FAILURI_ ANALYSIS '!" ;il

#IN,_.Y$1$ #VPUFr_ IO MO_,_ THAN ONE _ II'_EAI _ #_/%_.#NAL.E OFA NUMIFJ_ IN THIS $/',A,GI_

,..=o,, ,.,,,^_',,,,,.co,c_s,o,,,._._T,. A_T,O. ' _ --'"_LaS..,_.EI ,:"
• STATE ITEM NUMIER AND _E_llli • USE EXI"_b_wSHEETS IF NECBS_Y

' • After hot fire acceptance teat per RA0220-354 epec, the (DAT) TCA was assembled ',i

-..' into the simulated engine system for liquid calibration per test procedure ..

.L._.. I06156-401, paragraph 7.4.6. During testing (run #6992) the oxidizer side of

the TCA (no. 8) exhibited a volume flowrate of .096 GPM instead of .283 to .332

GPM as expected• This TCA was removed from the simulated engine system and

;.: ' replaced with another TCA. The replacement TCA functioned properly after being ..

"' -.:, installed in place. From this fact, it was concluded that the removed TCA was .

' " " not performin_ proper_y• (see attached test data Figure 1)

"' , • Examination of the AOR _ook indicated that the TCA had experienced no mal-

",- . ... functions other than as reported above. Further ueview of the test data revealed

• '" the TCA had a previous checkou¢, test run #0915, at which time the oxidizer side "
•: . .,' ::- exhibited a volume flowrate of .302 GPM with proper response times. This indi- .

• . .. - .

.',:". ,. ' cated that the TCA vaa functionin£ properly durin_ the checkout test• i:t
• : . j • . •

•. ':, 2e • ',_..,

: In order to pinpoint the cause of failure or to verify the malfunction of the C.

•"" _ .. TCA, a simulated engine system test per procedure 106156-401, paragraph 7.4.6, '.

C.].- "' was performed. The prime objective of the test was to verify each side of the "_

:'""' " TCA feed system and propellant valves actuation signal on time (I0 +- 4 see) at .-

"' : ' an inlet pressure of 300 psig without disturbin_ the TCAv The test volume '..

' ; • flowrate for the oxidizer aide was •307 GPM with a response time of 2.8 milli- "

-J'"" " .. • ascends, and the fuel aide was .407 GPM with a response time of 3.6 milliseconds/
_._i' which showed t_a_ both sides were within the specification requirements. '_e ..

;i _tquid used was iaopropyl alcohol fo_ "rJ;e fuel and Frees for t_e oxldiser.. (see

• atta_ _at _%a ¥_'I_) '," ." ..... ":'" ' ,

• .• .. • . . . '.,,. ; ¶ ;. _ ;' ,.' ' . , , • . •

•" ". " ." " :" 7 ' ,_ : "<":T" '" •
•" I l

• .. , ":' . , : ;' : - ..:, "" ", . - . .;. , : "

_.: .., . <7 - . ... . ...... .. -- ... •
i...r ' " " • • . • '. .... -. _9

• .11-15075-1 .. _ .. :". " ) ';"
, (I

,.,.,.. __:_=a , .. _ ._ • .,..._ ./)._,..,.,.: ,__.... .... :........, _-_ /_ ...' .
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2, _nalysis (cont'd)

A liquid calibration retest per RA0220-279, paragraphs 4.2.10 and 4.3.10,

was performed to verify the operation of. the TCA as a component. The TCA
was not disturbed.

• • ..

•" , [ •

'1 ", " ' '

• + :+ .

." , .• ",':

.... 2' " , o".t

• + . . e

, ..' -.,

• " . • .

• . . + o • • •

"e" . ' ° •

• , - ..

+• . ". , •

S + J ' •

•' _ ..'.

The test results exhibited a TCA pressure drop of 158 psig with an inlet

pressure of 276 psig for both sides of oxidizer and fuel feed system. ,_'

See attached test data figure III. ;. The expected Z_p was 157 Z 3 '''_l_

pelg (with required hack pressure of 118 Z i0 psig) for both feed systems
at a 0.228 OPM oxidizer flowrate and a 0.225 G_ fuel flowrate. As can ._

be seen, the flow characteristics were within specification requirements. .....+• " •..

At this point, there was no doubt that the TCA was • functioning normally. . ;..:_
%

i.t" .:

The above test results alsO verified that the first checkout test was good." "'.;".

_nls only meant that there must have been some obstruction in the feed sys -.'l.

•. tem llne between the oxidizer valve inlet orifice and the component package '" '

"C" cutlet filter. Since the other engines were functioning properly, _he ,.1;

only source of obstruction was limited to the feed line where the brazing • ." 1

• tee Joint connected the main feed oxidizer feed line and the valve inlet "

' ..tube stub. But after the debrazing of the valve inlet tube stub from the _ ::

system feed line (for TCA replacement)no contamination or obstruction was i __ !_observed from the flushed out argon (gas) during the purging of the system
feed line, '+-. • - • •

" + el [l "

l d

..+ ..._ .

". , .I"

• .",1 "_,>.;

iI. .."
. .: ; _....'

a+ + e m

,' . .,-...

The oxidizer valve inlet tube stub was die cutted and visually inspected '
for obstruction, and it was found that the inlet orifice was clean and ,

clear with no apparent obstruction. As a result of flow check operations',

post failure, it was felt that the offending obstruction could have moved

downstream, therefore, •the oxidizer valve orifice and filter were then

removed by grinding off the weld Joints. Under mioroscoplo inspection,
both sides of the inlet orifice •were cleanand clear with no scratches •

except two tiny fuzzy fillet lines rounding off the orifice sharpness

opposite sides to each other at the inlet side of the orifice. These
fillets may have been caused by installation of the orifice itself or .:/:i_'+.i:i

perhaps during the removal of the orifice because a little difficulty was "iii':_',.
• • _.:o * o

_. ' " l l '"" + l iencountered in removing the orifice and the filter from the valve Theoxidizer valve filter was el•an and clear with no contaminants on it. This JV, "'_

'l " + . " ..... observation verified that the Offending obstruction had been restricted to, "' _+_l___'_

'' " "' " " + was ;art of and had remained in the simulated engine, system oxidizer feed .....'_'i',-_i

llne between the TCA valve inlet orifice and the brazed tee fitting con- ;....':._;,_,.

' l '1 ..... _ ' necting the main feed inlet line to the oxidizer valves (See Figure 4) ". ' ,)..!•;?.i

• . • . d" "..-._.+.
•Even though no gross evidence of obstruct i_ _ae found thr,oU_h. visual " ;-.,,' +:":

• *' • ''' "'+ ' " " n ° ' +observation during the argon purging of tho,p_qt?m feed ;l_ne; ._e. of re &Lug .,, .,_..

• • - particle which caused the ob_truotion mi.gh.%_nothave been'noted" at. that. """;ii !
.. "time an_ subsequently lost. Since _e oxidizer orifice diameter was ,..,.

:+ "'- " 0.039", the offending _artiole could ha¢e ibsen on_ slightly .larger to 1" " . I I " I " I I .

• l • . .

.... '" dmeL_ _e +e_val a_ Ombras_ oporat+ons, t " :."
• • '_' l " • t d ' .+ .•

• _ . .... "" ' " "+ " " "I l' '_'._ ' " " " _ '+

',:: .- " '. " ' ..' . t • ' • • . • , : . _. "-....V " ' " ' ; '" +"'" '; " "-_+ ' "%" ' ' •" t_ "%t.,' _I" _" ' "

" ,. • .. , -. .O , . . " _ .... '+'? ''+'' ' ''" ," ' " '""'.' ; X + ' ' _ "._''+ . "" ;"-,_'J_ ' :" "_" " • "'" " "

' + " . . " " l I " . ' . , " , , . I l + " " : ' , " , " . . . , l • ' , + ....
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d4 Dnfie*oH O_ NO_"rH A_l_,,A/_l &'¢W4TOOI_ eNG,

OFR IDENTIFICATION
•I uf_ No. Jo_ IY_ T, _niffin

1336 IR J NA_
i

896-388

t-AILU:_L: ANALYSIS RI_PORT'

! -/,N;,L:'ST ,LLOUTcow SHEETONL; I
I

tocA,,o, IF^,Lu_o^,_ jCanoes 6h-8-16O DEVI', & GI_OU_

PART IDENTIFICATION
ii

fA_t NO,

557305
LNG/AGE WOD_.L NO,

-MT

SBUai NO_ -

Pnc1_n_e B ]h_c_hdvn_
TrcT/OPE_TION N_

Following the occurrence of failure, testing continued at the request and

concurrence of MAC, thereby destroying the evidence and cause of failure.

No analysis of the failure is possible and, therefore, no further analytical

effort w£14 be forthoom!n _. .. ,

The following history and comments are included for your information:

Histor_ -.

-The subject package was built prior to burr control and was installed in

an SE-7 system for DAT systems test. The failure occurred during the

initial functional following the Acceptance Test and was reported as
follows:

OFR 13_61 - "Excessive leakage of both oxidizer check valves during

reverse seat leakage test. Leakage was I0 SCC in fifteen minutes for

the downstream check valve and 7.2 SCC in fifteen minutes for the up-
stream check valve. Maximum allowable is 2.0 SCC in fifteen minutes."

Following the failure the package was kept in test per MAC request. It •

is still in test as of the date of this FAR. Since the failure,G" the

_aokage has completed the following tests:

Systems Vibration Test - Performed in Texas
Functional Test '- Santa SIusa_.

Mission Duty Cycle @ 160 ° F - Santa Susana

Hot Fire at Ambient Temp, &Pressure - Santa Susans

k.

I: _" °
l

"@:

• . , ..

FAILURE ANALYSIS

A C C F_.PT E D ,_.------:_/-- __
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PART IDENTIFICATION

I PART RO, a PART NAI,:Ir

I M_/_. I Ir REIr-

CODI I i_irlllO.

• NEXTA$•Y NAME

CODIr

II CDMPONEMT
CODIr

11 NARD'_AR[

C_- _
i

DESCRIPTION OF FAILURE.

3•

DATE REPORT

E;tr.T RIBUTED
I

NTI'/ coDr $• TAP[ CODIr

)

30

,111

70

111
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A

_ A OIVi_iOH O_ NOh"o'_ AM_R|_N AVIATION, IN e"

C,,:,_ ID:XT;_;CAT',ON

o_R No. oF_ _YT_ Kniffin
_97o2:_ _A,_E

FAILU"",..= ,-,'NAL"_"S., _._?O:_-

896-388
• D_PT. & GP, OIIP

•ANALYST r,,.,.OUT CO "_T,S:-.z_,GXL.Y j

t_r- l'f|_f i_, I --ePART ,:.,.:.X,..'.,..,,_iiON

i LOCATION !I Van _:uys l I_^IL_AT_i 12/Z/64

PA;,T NO.

208_ou-21

SERIAL NO. PAR'; NA_IE

4057179 _"'

ENO/AOE _ODEL NO. ENGIAGE SERIAk NO.

SZ-7

ANALYS_S rv

j NAI,_E 9/#J. Fon_c

TE.STIOPERATION NO.

|II% _'FAILURE AN,-_,- ISiS

[ Or=_,I, eROU|,896-394 I#_NALY$"II)^TE JAPP&OVAI" " "w'-2-'/" iDsN DATI_2/25/65 IZ_'?/nldz,-_j

O

IE- /_J_,LYSI$ APPLIE& TO MO_E THAN ONE OFR., INSE_,T ALL APPLiCA=.LE OFR NUb(E,E.R_ IN THIS SPAC_

I. HISTORY 2. ANALYSIS 3. CONCLUSIONS 4. CORRECTIVE ACTION

. STATE ITEM NUMBER AND DESCRIEE • USE EXTRA SHEETS IF NECESSARY
.BE SPECIFIC IN COE_ECIIYE ACTION STATEMENT AND STATE EFFECTIVIW DATE AND/OIl. ENGINE ,SERIAL NUMB, El WHERE APPLIC_IILP.

i. HisZ,orM

During the gross external leakage test procedure per i06156-401, paragraph

7.4.4, the TCA propellant (fuel) valve showed leakage, as revealed by the

mass spectrometer, at the inlet tube assembly weld Joints. One of the weld

oints is between the inlet tube stub (P/N 407571) and the orifice housin_

P/N 407573) and the other weld joint is between the "U" shape valve inlet

tube (P/N 407570-3) and the bobbin assembly (P/N 407668). _fter examining

the AOR Book and the TCA, the (fuel) valve assembly P/N is 408580 instead

of 407560 as indicated by the OFR.

@ Analysis

In order to locate the leakage and to pin point the weld Cracks or porosities

for the analysis, the following inspection and test methods were used:

z)

2)

Dye penetrant inspection of all weld joints between the inlet tube stud

and the "U" shape tube at the valve (both fuel and oxid). The surface

penetrant inspection was good with no surface weld cracks as indicated.

However, under the microscope, it did show a tear-out (cavity, depth

about .O10 inch) next to a groove about half (_) inch from the end of

the fuel inlet tube stub (P/N 407571).

Proof pressure and leakage test _er RA0220-350, paragraph 4.5 (pressure

tested at 392_10 psig and at 500_10 psig). There was no visual leakage

under the test.

Mass spectrometer test per RA0220-350, paragraph 4.17.5 thru 4.17.9

(with He at 500 psig). The leakage rate indicated by the spectrometer

at one point is less then 10-6 SCC per second, which is within the

specification. This leakage is located between the "U" shape tube and

the valve body weld Joint, at a view looking down normal to the valve•

_-_5o75-_ 99
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2. AnalYBis (cont'd)

©

5) (continued)

But this leakage is questionable, because of a minute leakage

that was revealed at the helium inlet tube adapter that con-

nectedthe valve inle_ tube stub. Surely, this leakage was

definitely caused by the roughness of the (fuel) inlet tube

stub _ue to the previous brazing.

4) X-ray results did not show any sub-surface weld cracks as

expected.

5, Oon.clusions

As the results of the above inspection and tests, there were no

indications of weld cracks or leakage that is not within the

specification. Therefore, this TCA has met the design require-

ments. It is _elieved that this leakage discrepancy is caused

by the poor connection at the (fuel) inlet tube stub, primarily

due to the brazing, 'It must be assumed that leakage at this

"external connection" was initially interpreted to be leakage in
the RF_ weld connootions,

4. Corrective Action

No oorreotive aotion £s re_uiredo / "/% -S = 70/_.

FAILURE ANALYSIS

ACC E PT E D _,__. q:DL_.

• _

MCDONNELl. AIRCRAFT CORP.
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McDONNELL AIRCRAFT CORPORATION N c) "+_'ISI_'
4

MATERIAL REVIEW RECORD
p.._. I _oF._..:L.+._

-- .I I" t Im l : r ..... J --

O[PTI._
,+co, +,r ,_.,,,.om,uo

I_cket_lyno
6635 Canoga Avenue
Canoga Park_ C_jf

i
Vendor . I
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L, : _ • -
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MATERIALS REVIEW BOARD'S INSTRUCTIONS

R"WGRK
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l LETTER
F_TH A_C.AN AWATIOI_ _C..

Those Con_z"u_

DATE

FROM
ADDEE,$S

It. 43_-5054

24 _pt_mber 1964

Performance Ana_-mil

MJEor Corrtcttons to TCA Hot-Fire Performance Data
Due to Oxidl_or Floweret Calibration Error°

Thrust chamber assembly log books contain_ this letter include hot-
performance data which have been corrected for an oxidizer flowmeter
calibration error°

The error, diocovorod oubmequent to the hot-fire tests, was introduced
by an _mproperly calibrated standard volume used to calibrate oxidizer
flovmetermo The error was systematic in nature such that the actual

oxidizer flowrate vao 2°2 percent higher than indicated by the f!ow-
atotoPo ..

Hot-f_re performance data contained in this log book have been corrected

by incroao_ the oxidizer flowrate measured under "site m conditions by •
2°2 peroento All other parameters have been corrected accord_ to
their dependence on oxidizez flowrate by normal data procee3ing tech_
niqueoo Only data fz_m the f_nal hot-fire acceptance toot(s) have been
corrected.

A° D.'Ro _kll_ ' "

Supervisor
Performance Analysis Unit
Space Engine Diwlo£on

Oroup Leadez

Structures and Analysis

8pace Engine Division
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O
ORBIT ATTITUDE AND _[ANEUVER SYSTEM

SE7 ENGINE SYSTEM

McDonnell Part Number

Hocketdyne Part Number

Test Number

52-52701

99-I O6156

1O6156-_01

•SE7 _GINE SYST_4 DESCRIPTION

The SE7 Engine System to be subjected to the Design Approval Tests
described herein consists of the following components : A pressurant

tank for storing high pressure helium, a Component Package "A"
for isolating the pressurant in the pressurant tank until it is

required; a pressure regulator to regulate the pressurant from
storage pressure to operating pressure; a Component Package "E", an

assemblage consisting of a pressure switch, a normally open and a

normally closed cartridge valve and a solenoid valve for remotely
controlling the regulation of pressurant in the event of a regulator

malfunction; a Component Package "B" which includes check valves for

isolating propellant vapors from each other and relief valves to vent

the pressure in case of overpressurization; two positive explusion

type propell_t tanks which provide a means of forcing the propellants
to the thrust chamber assemblies (TCA's); a Component Package "C"

for isolating the oxidizer, nitrogen tetroxide, in the oxidiser tank

until it is required; a Component Package "D" for isolating the fuel,

monumethyl hydrazine, in the fuel tank until it is required; two

propellant shutoff valves, one in each propellant service, for

providing a means of positively inhibiting propellant leakage frum
the TCA propellant valves once the Component Packages "C" and "D"

cartridge valves have been opened; eight TCA's each of which provides
a ncad_al thrust of 23.0 lbs in a vacuum environment, and consists of

two fixed orifices sized for a mixture ratio of 1.3, two fast acting

solenoid type propellant valves, an injector, an ablative type body

with a metallic outer shell; two TCA' s each of which provides •
nominal thrust of 79.0 ibs in a vacuum bnvironment and consists of

two fixed orifices sized for a mixture ratio of I.6, two fast acting

solenoid type propellant valves, an injector, an ablative type body

with a metallic outer shell; six TCA's each of which provides •
nominal thrust of 9A.5 Ibs in a vacuum environment, and consistm
of two fixed orifices sized for a mixture ratio of I.6, two fast

acting solenoid type propellant valves, an injector, an ablative type

body with a metallic outer shell; interconnecting plumbing Bupplled

by McDonnell Aircraft Corporation.

• R,-15075-I
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I_O C K ET ]F3PYN_ lEE
A DIVISION OF NORTH AMERICAN AVIATION. INC

SE 7 FT_GINE SYSTE}I DESCHIPTIOI_

(continued)

Engine System operation is effected in the followi,!g mariner; the

pyrotechnic cartridges are fired _l Component Packages !'A", "C" and

"D" which force the respective normally closed cartridge valves to open.

Tile }ie pressurant in the pressurant tank flows through Component Package

"A" and through the normally open cartridge valve of Component Package

"E" to the pressure regulator where it is regulated to Engine System

operating pressure. Component Package "E" is a safety feature which is

employed in the event of a pressure regulator malfunction; it provides

a means of manually controlling the Engine System operating pressure b?

autonmtically (actuation of a pressure switch) firing a normally open

and closed cartrid_Te valve and thereby shunting the pressurant to a

manually operated solenoid valve instead of the pressure regulator.

The regulated He pressure surrounds the positive expulsion propellant

tank bladders and forces, by compression, the propellant to flow through

Component Packages "C" and "D" into the propellant manifolds comlected

to the TCA's. When it is required that a TCA or combination of TCA's

be fired, the fuel and oxidizer solenoid propellant valves on the TCA(s)

are electrically energized thus allo_'ing the hypergolic propellants to

mix, burn and generatethrust.

All Engine System Hardware, except the TCA's and TCA propellant feed

system plumbing, is installed on a Gemini Spacecraft OASIS Module

Structural Assembly. This Assemblage (Tank _[odule), along with the

TCA's and TCA propellant feed system plumbing is mounted on a simulated

Gemini spacecraft structure duplicating, with respect to TCA location,

the envelope d_mensions of the actual spacecraft. A structure skin to

facilitate environmental temperature conditioning is also used. The SET

Engine System is used in the Gemini Spacecraft Orbit Attitude and }_aneuver

System to provide attitude control and maneuver capability for the

Gemini Spacecraft _}ission.

R-15075-I
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6.2

6.3
6./+
6.5
6.6

EQUIPMENT AND MATERIALS

Material

Equipment

Functional and Acceptance Tests
Vibration Test

Hot Fire Test Facility (SSFL) Equipment

OPERATIONAL PROCEDURES

Loading Procedures
• Drain and Clean

Hot Fire Test Facility Installation
Hot Fire Test Procedure

Data Reduction - Hot FireTests

Post Test Procedure

7.O

7.1

7.2

7.3
7._
?.5
7.6

P_-15075-I

DESIGN APPHOVALTEST PROCEDUP_ES

Functional Test
VibrationTest

Functional Test

Acceptance Test
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Hot Fire Calibration
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FIGURES

SET Engine System

Component Assembly, Package "A"

Component Assembly, Package "B"

Component Assembly, Package "C"

Component Assembly, Package "D"

Component Assembly, Package "E"

Schematic, Component Package "E"
Tank Assembly, Pressurant

Tank Assembly, Propellant
Pressure Regulator

Cartridge

Motor Operated Shutoff Valve

•25# Thrust Chamber Assembly

85# Thrust Chamber Assembly

100# Thrust Chamber Assembly

TCA Nu_nberix_ Location ..
Cartridge Valve Bypass Assembly
lie Tanking Service Connections

Tank Pressure vs Gas Temperature, Helium
Pressurant Tank Charge Pressure Determination - Cartridge Valves
Fired

Oxidizer System Loading Service Connections

Nitrogen Tetroxide -Volume of 2A5.8 Ibs vs Temperature

Fuel System Loading Service Connections

Monomethyl Hydrazine -Volume of 155.3 Ibs vs Temperature

Oxidizer De-tanking and Utilization Determination

Fuel De-tanking s_ Utilization Determination

"Freon" Loading Service Connections

Alcohol Loading Service Connections
Oxidizer ("Freon") Drain and Clean Service Connections

Fuel (Alcohol) Drain and Clean Service Connections

Oxidizer System Evacuation Schematic

Fuel System Evacuation Schematic
"Freon F_" Drain and Clean Service Connections (Tank Module )

Alcohol Drain and Cle_l Service Cormections (Tank Module)

Engine System Tank Module and Pneumatic Test Console Test Setup

Engine System Gross External Leakage Test Setup

Schematic, Pressure - Temperature Indicator and Flight Transducer

Calibration, Source Pressure - Test Setup

Schematic, Pressure - Temperature Indicator and Flight Transducer
Calibration, Regulated Pressure - Aaxiliary Pressurant Supply

Test Setup

Diagram, Pressure - Temperature Indicator and Flight Transducer

Calibration - Viewing Angle
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ROCKETDYNE
[}|V|_,|ON OV NORTH AIN4|RIC_&N AVIATION+ INC

II, III I I I ' I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(sET)

' TEST NO I06156--LO1

PART NO. 2-DAY CONFIG.{NMAAAC.,

SHEET, 1 OF , 413
• MAC

CONFIG"[ NAA_. 99-152-5_701O6156"14-DAY

Reference: (a) F_C SCD 52-52701, Rev. F.

1 .O SCOPE

This specification establishes the method of test and

the test equipment required to conduct the Design
Approval Tests on the SET Engine System for the

McDonnell Aircraft Corporation Model 133P Orbit

Attitude and Maneuver System as specified in McDonnell

Aircraft Corporation Specification Control Drawing

52-52701, Revision F., Paragraph 5.2.2.

1.1 Effectivity

The requirements of the Design Approval Tests shall be

accomplished upon an SE7 Tank Module, (Rocketdyne P/_ 99-106161 )

which has inltial_ demonstrated fulfillment of the

Functional Test requirements, Paragraph 7.1 of this
specification and an SET Engine System Asse_bly,(Rocketdyne

.P/N 99-106156), which has initially demonstrated fulfillment

of the Acceptance Test requlrementej Paragraph ?._+, of
this speclfication.

!_{_c!._.,?_y_. ,' .., . .

if'P-15075--1

0ATr. IAF,;JIOVE0_R IIAA; DATE

. .... .,=, ...... _q_ i ---L JL-
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_'-',,2.C_;D''_ ......."-'_"_'_ _ ,,,.I._ "'"_'--
A DIVISION OF NORTH AMERICAN AVIA}ION INC

TEST NO IO#,__,6-401

rLL:.,C.
P;_RT NO. 2-DAY CONFIG.IM,k A

S:-;--ET 2 OF 4i3

14-DAY CONr G rc - *_'_,_

ference: (a)

2.1

I:Z_,C SCD 52-52701i Rsv. F.

The documents liJted in this specification are for

reference orly e}:cept those marked with an asterisk (*).

Yf the requir_z_:cnts of this specification conflict with

those listed b_iow, the requirements of this specification

shall govern o::cspt in the case of SCD 52-52701, which

i_ _he contractual controlling document.

McDonnei.]. Aircraft Soecifications

*SCD 52-52701 Specification Control Drawing,

D_C Model 133P, 0:bit Attitude

"and Maneuver System, dated 9

Auomst 19&3

*Report #8392 Standard Engine::ring Responsibil-

ities, Technical Data Requirements

and Product Sups;oft Recommendations,

Model 133P SCD Equipment, dated 8

October 1962

_iilitar y Specifications

MIL-L-25567 Leak Test Compound, Oxygen Systems,

dated 7 January 1959

MIL-P-26539A Propellant, Nitrogen Tetroxide,

dated 31 July 1961

_L-P-274OL_ Propellant, Nitrogen, Pressurizing,

dated 7 November i,oO

PREPARED BY:

J. l_.Tne

CHECKED-LYdj _ °

I- .,;'7.:/,,," .,
DAT_.I ./d":£..:::""-,",7<, 6- z£-Oc/

OATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO 106156-L_01

_LMAGPART NO. 2-DAY CONFIG. NAA

SHEET 3 oF_ ___4_13

MAC .52-,527 0114-DAY CONFIG NAA 99-1O5156

2.2

(continued)

Federal Stock Number

6830-263-98&2

_tIL-B-I 3i C

Propellant, Monometlwl Hydrazine,

dated 3 April 1962

Helium

Cylinder

Dobeckman Metallam 777-V

PRIEI_tEO _t': DATE I_J_/[D F_A:

• L
DATE

I_-1507_-1 661
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A DIV0610_ Ol w NOMTt.4 AMEmICAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

CSE7)

TEST NO. 106156-401

2-DAYNO.
Lr¢o_

SHEET 4 OF41____3

14- DAY CONFIG. _'MAC 52-52701
LNAA 99-108156

Rocketdyne Snecificationp and Memorandum,

RAO 110-O15 Cleaning of Components and Parts'

for Use in Storable Propellants,
dated 26 December 1963

RAO 112=002 Lubricants, Anti-Seize Compounds

and Gasketing Type Seal Compounds

for Rocket Engines, dated 29 July
1963

RAO 115-105

P,AO 201-O50

Leak Testing with a Helium. Mass

Spectrometer Leak Detector,

General Specification for, dated

15 July 1963

Acceptance Test lnstrumentat]on

Requirements, dated 9 August 1961

RAO 220-201

RAO 220-202

RAO 220-200

RAO 220-210

RAO 220-211

Gemini OAMS Fuel Tanks Acceptance"

Test, dated 12 December 1963

Gemini O&MS Oxidizer Tanks Acceptance

Test, dated 12 December 1963

Gemini Pressurant Tank Acceptance

Test, dated-i July 1963

Component Assembly Package "A"

Acceptance Test Procedure, dated
llOctober 1963

Component Assembly Package "B",

555930, 557140-11, 557305 and

557305-11 Acceptance Test Procedure,
dated 30 March 1964

PREPAREDBY:

! J. ____Mr=3

I CHECK_'O_"_._. , ,

662

DATEIAPP_OVEDFOR NAA:
DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(_7)

TEST NO. , 106156,-401

• I"MAC
PART NO. 2-DAY CONFIG'INAAt.

SHEET 5 OF 413

MAC 52:5270114-DAY CONFIG. NAA_ 99,..1061._> __

2.3
(cont'd) _0 220-206

RAO 220-207 '

P,A0 220-212

RAO 220-268

RAO 220-348

RAO 220-354

RAG 607-009

RAO 610-OO2

RAO 610-0o9

Component Assembly Package "C"

Acceptance Test Procedure, dated

27 January 1964

Component Assembly Package "D"

Acceptance Test Procedure, dated

27 January 1964

Component Assembly Package "E"

Acceptance Test Procedure, dated

ii November 1963

Gemini SE7, ThNast Chamber Assembly

Acceptance Test Procedure, dated

22 October 1963

Gemini SEt Thrust Chamber Assembly

Acceptance Test Procedure, dated

21 February 1964

Gemini SE7, Thrust Chamber Aszembly

Acceptance Test Procedure, dated

24 March 1964

In Place Brazing of Tubes and

Fittings for Space gugines, dated

30 December 1963

U]trasonic Cleaning of Space Engine

Hardware, dated 24 October 1963

Chemical Cleaning o£ ?ilter Elements

for Space Engines, dated 22 April 1964

PREPARED BY :

J. Mayne

DATE ]APPROVED FOR NAA:

'" ! %_DATE £._,

(L) " d_.'7 , , [ ,_._" ....

1_-15075-1. j ..

DATE

6-z_?--6

Date 3-1_-_ _ 665
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO IO6156-401

MACPART NO. 2-DAY CONFIG. NAA

SHEET 6 OF 41._._3

14-DAY CONFIG. { MAC 52-52701NAA 97-1061_6

RAO 615-003 Rev. B

RAO 616-OO5

NA5-28078T3

NA5-27294TI

_5-2807OT2

NA5-28082TI

NA5-28088TI

CEM &132-&7

SEM 3331-3013

S_ 3331-3004

Solid Particle Contamination,

classification of Levels and Methods

of Measurement, for Space Engines,

dated 21 March 1964

SET Propulsion System: Inter and

Intra Plant Handling, Cated 20

March 1963

Vsive, Propellant Shut-off, Motor Oper-

ated .*

Indicator, Pressure-Temperatuze

Regulator, Pressurant

Cartridge

Cartridge

Standard Operating Procedure -

Safety Requirement, Test and

Storage of Explosive Cartridges

and/or components with Explosive

Cartridge installed, dated 8 August

1963

Operation Manual SET Engine
Electrical Control System, dated

8 October 1963

Operation Manual SET _gine Flectrical

Control Sy_.te_, dated 27 AuFust 1963

PREPARED BY:

J. _qvne

DATE IAPPROVED FOR NAA:

I

6611

DATE

1_-15o75-i
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A (')IVI|ION OF NORTH AM_[IqtCAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO 106156-401

J'MAC
PART NO. 2-DAY CONFIG.LNAA

SHEET 7 OF 413

14-DAY CONFIG.[ MAC 52-52701
LNAA 99-106156

2.3 SEM 4388-4040

(cont'd)

NAS-2808IT3

Pulse Performance Data Reduction

Procedure, dated 22 Jul_r 196h

Cartridge Valve, Component Packages
"C" and "D"

PREPAREDBY: DATE

J, _e
CHF__E'_0"_;¢7 ",, DATE

/

i

R-15o75-i

APPROVEDFOR NAA: DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. 106156-401

MAC .PART NO. Z-DAY CONFIG. NAA

SHEET 80E 413

Roeket4Fne Dr_winEs

103654

103655

103660

208160-21

208160-31

207510-21

2075_)-21

406886

406887

556879

557OOO

557305

9017831-31

9017844-31

99-IO6156

99-501808

99-501809

Tank, Pressurant, He

Tank, Propellant, Oxidizer

Tank, Propellant, Fuel

Thrust Chamber 25#, Assembly of

Thrust Chamber 25#, Asze_foly of

"Thrust Chamber 85#, Assembly of

•Thrust Chamber IOO#, Assemblyof

Component Package "C"

Component P_ckage "D"

•Component Package "A"

Component Package "E"

Component Package "3"

Throat Plug, 25 Ib 9hrust CharJoer

Throat Plug, 85 & lO0 lb Thrust Ch_mb,r

Engine System Azsezbiy,.Installation

Wiring H_rn_ss Assy - Engine _ulkhc:_d

WJrin_ ?{nrness Assy - T:ugine Bulkhead

to 85# _n8 i00# TCA's

B

B

©

O

DATE

&-zg-.u_<

R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. 106156-401

PART NO. 2-DAY CONFIG.f MAC"
LNAA

SHEET 9 oF 413
MAC _;_--5"2'7_1

14-DAY CONFIG.{NAA 99-1061_

2.4 99-501810

(cont'd)

99-501807-11

99-103420

99-103490"

99-106161

99-103760

99-103356

99-103359

99-103340

99-103389

RK 398-OO025

99.9017055

99-103729

99-103326

Wiring Harness Assy - Engine Bulkhead
to Squib Valves

Wiring Harness Assy - Engine Bulkhead
to Pressure Transducers

Sub Frame Assy. Adapter System

Structure, Adapter System, Assy of

Tank Modul_ Installatiom - 14 day

Structure Cover and Flame Insert

Installatlon

Structure Installat_om Vertical Suppo_

Platform Assy

Trunnion Spider Adapter System,

Assy of

Diffuser Imstallatlom

SET Transport Pac_ge

Electrical Checkout Panel

Pneumatic Test Console

ByPass Assembly

I%-15075-1

DATE

667
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0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSIEM

(SE7)

TEST NO.. 1_o6,156-401
F

PART NO 2-DAY CONFIG_ MAC
• LNAA

SHEE T L__ __1_O__OF .__%_1_

14 DAY ....... I'MAC 52-52701
- ,I _J_r,b._. AA"--_'TC_I56

Reference: (a)

_.0

3.1

3.1.1

1,_C SCZ, 52-52'7CI, Rev. F.

GENERAL REQUI il_,_,ICi'S

SE7 Env_ine___stem T_nk V,odule and Engine System

The Engine System Tank Module and the SE7 Engine Syrtam

respectively shall be assembled per Rocketdyne [_awings

99-106161 and 99-106156 as schematically illustrated in

F_gure 1. The Engine System shall be identical to the

Gemin_ Spacecraft flight configuration except for the

deviations discussed in this section. Assembly of the

Engine System shall be accomplished in a clean room which

conforms to the cleanliness requirements of a Class IIl

area per Rocketdyne Specification RAO 615-003, Rev. B.

Component Hardware

Each Engine System component assembly shall be

acceptance tested per the applicable Acceptance

Test Specification and must meet all production

standards prior to installation into the Engine

System. The following components shall be used:

PREF_ED BY:

J. Hayne

CHECKED_t_ _,

DATE ]APPROVEDFOR NAA : DATE

668
R-15075-i
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A OlVISION OF NOnTH AM,_ICAN AVIAIIO_ INC

DESIGNAPPROVALTEST
ORBIT ATTITUDE AND MANEUVERSYSTEM

(SET)

TEST NO 106156-401

PART NO. Z-DAY CONFIG._MAC
N_t

SHEET . 11 OF 4.13

14-DAY CONFIG.{ NMZAC 52-_0199-i06156"

3,i.i (cont'd)

Component
Name

Part Number
Number

Rocketdyne MAC Required

Applicable
Acceptance Test

Specification

Schematic

Figure

Component 556870 52-527OO-151 i RA0 2OO-210

Package "A"

Component 557305 52-52700-203 i RAO 220-211

Package "B"

Component * 403886 52-52701-235 I RAO 220-206
Package "C"

2

3

4

Component * 403887 52-52701-237 i RAO 220-.20"/ 5

Package "D"

Component 557000 52-52701-175 i RAO 220-212 6 & 7

Package "E"

Pressurant 103654 52-52700-169 i RAO 220-200 8

Tank ,

Fuel Tank 103660 52-52701-211 1 RAO 220-201 9

Oxidizer 103655 52-52701-177 I RAO 220-202 9
Tank

Regulator NA5-2807OT2 52-52700-177 I iO

Cartridges N/C NA5-28082TI 52-52700-104 11

Cnrtridges N/O NAt-28088TI 52-52701-233 I

PSOV NA5-28OV8T3 52-52701-187 2

II

12

PREPAREDBY: DATE AFT_RO_'EDFORNAA; DATE

J. Mayne /_. _ _ .., "

. i i | i

R'15075-]__) _t- DateS"/_ 6_
.... L ,J , , , --

_Vo 0 _, _, _e-'t.,_ Date /e -t_-(Jr

B

C

i
t
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• O_VISION O1" NOl, alr_l A_,aE_IJCAN AV_A'r_O_ I_C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

106156-/,O1
TEST NO

PART NO. 2-DAY CONFIG._.M..A.b
LNAA

_.i.1. (cont 'd)

Component Part Nunber

Name Rocketdyne MAC

TCA 25g 208160-2] 52-52701-271

208160-31 52-52701-273

SHEET 12 nF 413
' f2 -b'rtu]

MAC14-DAY CONFIG. NAA 99-106156

TCA 85# 2o7510-21

TCA 100# 207540-21

_NOTE:

Applicable

Number Acceptance Schematic

Required Specification Figure

PRERI_ED BY : DATE

J. Mayne

A RAO 220-35& or 13

A HAO 220-268 13

5_!-52701-275 2 RAO 220-348 iA

52-52701-277 6 RAO 220-349 15

670. B .'<"' _ ,._.,.... Date 5_" /0 d 5-

Component Packages "C" and "D" shall have

fired cartridges (NA5-28082Tl) and cartridge valves

(NAS-28081T3) installed during the tests of

Paragraphs 7.2. Prior to and following the

testing of Paragraph 7.2, unfired cartridges and

cartridge valves shall be installed.

DATE

5- IO-G 

B

• Ib-15075-I

O
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A OlVlItON OW NOmTH m_41_hCAN AVI,ATION. INC

I i

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVERSYSTEM
(SE7)

NAME OF TEST, 106156-401

PART NO.Z-DAY CONFIG.{_'

TEST NO. SHE E T.__1_3.__0F__
j'_C _2-_7oI

14-DAY CONFIG. INAA_ 99-106!5G

3.1.1.1.2

Thrust Chamber Assembly Configuration _I{_4w 13, 14 & 15)

25#. 85# and IO0# TeA's P/N's 208160-21, 207510-21 & 207_40-2]

These TCA configur_tion_ are identical to the deliv_rsble

TCA configuration. (P/N's 208160-61, 207510-61 and 207540-61)

except that on the 25# TCA (P/N 208160-21) the chamber

pressure (Pc) tube and fitting ar_ retained a_d on the 85#

and IOO# TCA's (P/N's 207510-21 and 207540-21, resi_ectively )

the Pc Boss _s not closed after hot fire calibration. The

Pc tap_ on these TCA's will aid in determining Engine

System operating characteristics by allowing for chamber
pressure ne_surenents during the various hot fire tests to

be conducted. The 25# TCA'e of this conficuration will be

used in positions 2, 4, 6 and 8. The 85# TCA'n will be

used in positions II and 12 and the IOO# TCA's will be used

in positions 9, IO, 13, 14, 15 and 16 as indicated in

Figure 16 .

25#T,CA,,P/ Z208160- i

This configuration is identicul to the 25# TCA's de:_cribed

in paragraph 3.1.1.1.1 (P/N 208160-21) except that an

additional high frequency Pc t_p is inmt_lled directly

through the chamber wall in order to more accurately

measure TCA transient response characteristics. A

high frequency response pressure transducer will be close

coupled to this tap during the various hot fire tests to

be conducted. TCA's of th_s configuration will be u_ed

in positions i, 3, 5 and 7 as indicated in Figure ]6 .

PREPARED BY:

J Mayne

|CHECKED BYh - --..

(_'- ....... :........

11,-15075-i/_--_<.._ t__:

DATE j APPROVED FOR NAA; DATE

•- DATE I ",$ '

671
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llOC_ ETDY 1"_ E
A DlVilION O_ NOmlTH AMERICAN AVlA_tION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. 106156-401

PART NO. 2-DAY CONFIG.'IMA. C
LNP.A

SHEET 1/, OF_ 4!i

14-DAY CONFIG.{ MAC 52-52701NAA 99-i061_,6

11.2

3.] .2.1

3.1.?.2

l.P.?.l

I .?.3

F]n_ine Svs+em Test Structures

OAf,S Module Structural Assembly

The MAC suFplied structure shall bf, fitted with SE7 Engine

System components in accordance with Rocketdyne Drawing

99-106161 (T_nk Module) and subjected to the tests of

Paregraphs 7.1 through 7.3.

Rocketdyne AdaFter StIucture P/N Og-lO_4.qO

."he SE7 Engine System TCA'B, MAC suPi:lied TCA Pro[ellaat

Feed System Plumbing, _nd the T_nk Module, P_r_gvaph 3.1.2.1,

shall be assembled _nd mounted on the Adapter .qtm_ctlre

which simulates, with r@spect to dimensions and ccmFonent

orientation, the configuration of the actual gemini space-

craft; additionally The Structure provides bulkheads for

termination of special test plumbing _nd electrical

harnesses used in conjunction with the tests of Paragraphs

7.4 through 7.6.

Rocketdyn_ Trunnion Spider Adapter System P/N 99-IO_4_0

To C_cilitate h_ndling, the Trunnion Spider %dapter System

shall be inst_lled on th_ end._ of the _da_ter structure.

Rocketd:/ne Sub ?_;ime Assembly P/N 99-In_.420

To f_ci!itate hat,riling and [rovide _ rigid _!t_nd, a Sub

Fr_im_ sb_ll be a+t_ehed to the Adqpter Structur_ _t all

times except ddring the Drain _nd Cle_n Procedures of

P _rugral,h 6.2.1.

PREPARED BY :

J. Mayne

DATE

672
R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO i06156-401
#-

PART NO. 2-DAY CC_FIG.'I MAC
NAA%

SHEET 1} OF 4.13

14-DAY CONFIG.{ NAC 52-52701NAA .g_-I06156

3.1.2.4

3.1.2.5

3.1.2.6

3.1.3.2

Rocketdyne Vertical Support Structure P/N 99-103356

During the Drain and Clean Procedures of Paragraph 6.2.1,

the Engine System shall be pl_ced in an upright position

and rigidly held by the Vertical Support Structure.

Rocketdyne Structure Cover and Flame Insert P/N ?_-iO_760

In order to effectively contain and control the

environmental temperature of the Engine System components

for the test of Paragraph 7.5, the Adapter Structure shall

be completely covered with an insulated Jacket with the

exception of the TCA exits.

Rocketd_ne Diffuser P/N 99-103389

During the test of Paragraph 7.5, a Diffuser Assembly shall

be installed within the Adapter Structure to effect uniform

distrib_ition of incoming temperature conditioned gas.

Engine System Plumbing

MAC supplied plumbing shall be brazed into the Engine

System per RAO 607-009.

In addition to the normal Engine System plumbing of

Paragraph 3.1.3.1, the following lines shall be added by

Rocketdyne for test purposes:

PREPARED BY:

J. M_yne DATE IAPPROVED FOR NAA:

DATE
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I

DESIGN APPROVAL TEST

. ORBIT ATTITUDE AND MANEUVER SYSTEM

TEST NO. i06156-401

/MAC
PART NO. 2-DAY CONFIG.LNAA '

SHEET, 16 OF_ 41:)

MAC 52-5270114-DAY CONFIG. NAA 79-i06156

_.i.3.2.1

.3.1.3.2.2

__.1.3.P.3

A line from the HI PRESS OAS CIIG V kLVE PORT - 1 on

Component Package "A" to the bulkhead on the Engine

System Adapter Structure. This line shall be connected

to a facility supplied solenoid operated valve, locnted

downstream from the bulkhe,,d, which provides a remote

means of $afe%y_ in accordance wifh Rocketd3me Safety

Lepartment Directives, tankin_ _nd venting the Engin e

System pressursnt at operating _ressures. This line

shall be installed durin C the tests of Paragraphs 7.4

through 7.6.

One each line from the OXID VENT PORT - 6 and the FUEL

VENT PORT - 4 on Component P-_ka_Te "3" tn the bulkheed

on the Enyine System Adapter Structure. dach of these

lines shsll be connected to ,_ raPility s aF[,li;_d solenoid

operated valve, loc-_ted downstrear from the bulkhead,

which provides a remote means of :;afely, in accordance

with Rocketdyne ,Safety Department Directives, venting

the rressur_nt from the resl_c+_ve -r')T,ell?-nt t;tnk when

the E_cine System _ronellgnt t?n_-,'_ _*,e _rqssurJzed to

operating ?resnure. These lines nhall be !nsinll. ed

durirg the tests o£ Pa_--_r3phs 7.4 tb-_,_h 7.6.

One each auxilury line ;rod _;:nd v=lve will be inst_lled

between the FIlL PURGE - 16 'ind OXID }qTg,GE - 15 -:nd the

bulkhe-_-d on the Engine S2'ste_ _l_Tter 3tr'_cture. Thr hand

valves will be at+:_ch_i to the Str,#t _-e betwren _he *'nk

pnrge ports and bulkhead. Phis arr_nc_ment is required

to :_afely drain the tank _ witho'_t the + r_,';ed :mo_el]',nt

in the tank ?urge tubes q;:illlnf ,mu_[ ".,b_n the redqnd-_nf

ser. l is removed durin,'; dr_inin,T _nd p tr_fin,u ":£ fhe

propellant t_nks. T_,ese lines ,_p4 h_tnd valves shall be

installed during the *ests of P,_r-cr_;'_.s 7.A '}'rough ".6.

PREPARED BY :

J. M_yne

• .

DATE IAPPROVEDFOR NAA:
DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUOE AND MANEUVER SYSTEM

TEST NO... 106156-401

PART NO. Z-DAY CONFIG._ "MAC
LNAA_.

SHEET 17 OF 41.3

14-DAYCONFIG. MAc 52-52701
INAA 99-I06156

5.1.5.2.4 A special _dapter shall be fitted over the pressure

regul(_tor reference pressure cmvlty port (Figu;'e _0 )

and connected to a vacu_an source zn order to effect the

proper regulation pressure during Mission Duty Cycle

Testing.

3.1.4

3.2.2

Electrical Harnesses

Four (4) eleotrical harnesses, fabricated by Rocketdyne,

will be Used on the Engine System: P/N 99-501808, between

the 25# TCA propellant valves and the bulkheadl

P/N 99-501809, between the 85# and IO0# TCA propellant

valves and the bulkhead, P/N 99-501810, between the Com-

oponent Packages "A", "C" and "D" cartridge valves _nd
the bulkhead, P/N 99-501811, between the Component

Packages "A" and "B" pressure transducers and the bulkhead.

Safety

All safety precautions necessary to comply with this

procedure shall be in accordance with Rocketdyne Safety

Department Directives.

During installation of cartridges, NA5-28082TI and

NA5-28088TI, and while assembled on Packages "A", "C",

"D" and "E", standard operating procedure outlined in

R &1)2-AT. shall be observed. When the Engine System
is not in test the electrical harness conmctors shall be

removed from each cartridge and shorting plugs (Figure11)

installed.

J. Mayne

_,.--.... _ _y, _.,

DATE II#=F_OVEDF011 NAA: DATE:

o " - "L_ ,, I

B,.-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

•_ I*'FI.__'.'-491
TEST NO

#-

PART NO. 2-DAY CONFIG._ MAc
L NAA

SHEET 18 OF341.
r A ,_-,_ 1

14-DAY CONFIG _NAA __¢--__- - -.

."!.'rodiin _;

".'hErsi,i:,i',._-the Ergine from one [,ei litl.,to ::_ioth_r,

ft sh'ill ".:, in."t_lle,l on *,he ?ub Trqme, P,'N pn-133A_29,

•.n'.!covered ".rith"i ._ro'tcti'.'c eanv,_s.

:irin,: +.:"Lnsport c"r tl.c Endine -C_',"_em?_n!,.Ibdule it ._ii_ll

be placed in a r.l._t'i_l :r"nsl'or+ _'*_.ck:ige,PJ( _]E_-,7_,925,

,_nc Io surc.

PREPARED BY :

J. Mayne

•._,,___.1c_"%B!

DATE ]APPROVED FOR NAA: DATE

I J_./
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A DIVISION OF NORTH AI',4EI'_IICAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO., 106156-h01

r MAC
PART NO. 2-DAY CONFIG.'LNAA,,II ,.

SHEET 19

14_DAY CONFIG. { NMAAAC_-_-_{ u1??-1o6156

3.4.2

3.5

3.5.1

3.5.1.I

3.5.1.2

3.5.1.3

Photographic Coverage

Photographs shall be taken of each different test

setup and shall be included in the final test report.

Three preliminary copies of these pictures shall be

forwarded to the Rocketdyne Gemini Project Office

within 14 days from the exposure date.

In case of failure, photographs, which provide visual

evidence, shall be taken of the Engine System or

component thereof. Sufficient views shallbe taken

to provide complete visual coverage of the failure,

including photomicrographs when applicable.

Maintenance

Servicing, adjustment, or replacement of Engine System .

components shall not be permitted unless specifically

stated in this specification.

Lubrication of fittings is permitted as followst

All resistoflex caps shall be lubricated every second

removal per RAO 112-002 except Aroclor 1254 shall be

the lubricant used.

All Engine System Component Package manual valves shall

be lubricated with one (i) t_ tlcme_, drops of Aroclor

1254, heated to the liquid state, after every t_cycles

of actuation.

MAnual valve OPEN is defined as A turns countercl_M_Ise

from the full CLOSED positlan. Torque per the values

indicated in Table I.

_FC_D _: _11E

J. Mayne

llb-150F7,..,-_--I._ .......,_'' .....

DATE

I ql

I
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DESIGN. APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO. io6156-hf)I

MACPART NO. 2-DAY CONFIG. NAA

SHEET . 20 . OF_ /+13

fMAC 52-52701
14-DAY CONFIG.LNAA 99-I06156

3.6.2

3.6.3

3.6.3.1

3.6.3.2

3.6.3.3

_ailures

In the event that any Engine System Component fails

to pass any part of the Design Approval Tests,

(paragraphs 7.2, 7.3, 7.5, and 7.6), i_lediately discontinue

all testing of the Engine System and notify the Rocketdyne

Gemini Project Office. The Gemin_ Project Office

shall notify MAC in accordance with paragraph 2.5.2

of D_C Report 8392.

McDonnell Aircraft Corporation and Rocketdyne shall

Jointly review the failure and determine the correc-
tive action to be taken and the point in the test

procedure where retesting is to beEin.

Special failure criteria shall be appl_cable in

accordance with the following:

TCA's, P/N 208160-31: Failures directly attributed

to the existence of the high frequency Pc tap, paragraph

3.1.].1.2, such as burn out, performance decay, etc.,

shall not constitute a Design Approval Test failure.

Functional or structural failure of any coN,ponent of

the Engine System during or subsequent to vibration

testing, as result of inducing forces in excess of

design requirements, shall not constitute a I_sign

Approval Test failure.

Failures directly attributed to _4AC supplied t,_gine

System plumbing, paragraph 3.1.3.1, and the brazing

fittings (Reference Rocketd_ne ;_awin_ 99-106156) shall

be the responsibility of McDonnell Aircraft Corporation;

analysis and correction shall be undertaken by _D_C.

PREPARED BY :

J. Marne

DATE I  ROVEDFOR NAA:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO 106156-401
#.

SHEET 21..OF L__j/13

14-DAY CONFIG. { MAC --_2-'n_2701

3,6.3,[I

3.6.3.5

Failure of, or failure(s) attributed to, the r_gid lines

connected between the Engine System HI PRESS. GAS CHG.

VALVE PORT-l, the HI PRESS GAS TEST PORT-2, the OXTD. TANK

VENT-6, the FUEL TANK VENT-h, and the COMPONENT SHELF shall

not constitute a Design Approval Test Failure.

In the event that performance of the procedurem of this

specification impose cycling in excess of the design

llfe (8) on the propellant tank bladders, no failure

criteria shall be applicable.

PRER%REDBY:

J, M=,y_e

p,zcKEOB'{. "_,
.. DATE iAPP_ovEDFOR NAA:

1%-1507.5-1

DATE
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A DIVISION OF NOI_TH AMI_MICAN AVIATION _NC ©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. IO6156-hO1

PART NO, 2-DAY CONFIG._MAcr i

NAA ,k

SHEET 22 OF 413

14- DAY CONFIG. _ MAC 52-52701
LNAA ?_-1(._1>6

3.7.?

3.8

3.8 .I

3.8.2

Test Witnessin_ (paragraph 6.2.1.3 of reference a)

_ch Design Aporoval Test shall be witnessed and the test

data ce_fied by Rocketdyne inspection and the Government

Insoection Agency having cognizance at the testing facility.

McDonnell and C_vernment Inspectors shall be notified 4

hours in advance of all tests.

MAC Engineering shall be notified 3 days in advance of the

schedule date of any Design Approval Test. I_ MAC

Engineering indicates a desire to witness any test,

notification shall again be performed 4 hours prior to

the beginning of the test. Actual testing shall not

commence prior to the arrival of all witnessess unless

prior waiver is obtained. Notification of t! e MAC

Resident Engineering Office shall constitute notification

of MAC Engineering.

Inst_nmentation (paragraph 6.2.1.2 of reference a)

Instruments Shall be calibrated to insure accuracy of +_2

percent of the full scale range of the instrument

being used, except where instrumentation accuracy is

otherwise specified. Calibration records shall be

maintained and made available to authorized personnel

upon request.

Only the TCA's (paragraph 3.1.1.1) wiil be modfJed for

instrumentation purposes. All other measurements will

be obtained via the Engine System access ports provided

or external surface mounting.

PREPARED BY :

j. Mayne

,

DATE lAP'DYED FOR NAA:
i
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DES_N APPEOVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(S£7)

TEST NO iO6156-401

F._..__-AC
PART NO. Z-DAY CONFIG.1;.;;_f.,,I.nuu_

SHEET, 2.3 OF /+13
ruAc.  2-- ol

CC F,G.I. A  -;o6,56

3.8.3

3.9.2

3.9.3

3.9./+

During the liquid Calibration Test, (paragraph 7.4.6),

safety fluid flow rates will be measured by replacing

the cartridge valves in Component Packages "C" and "D"

with special hypass fixtures P/N 99-103326, which have

provlsions for the installation of flowmeters and other
instrumentation.

Cleanliness Requirements

Propellant loaded into the tanking equipment shall be
filtered through a 2 micron nominal, i0 m_cron absolute

filter. Propellant fill lines between the tanking

equipmeht and the Engine System shall contain a 2

micron nominal, i0 micron absolute filter located

as near the Engine System fill ports as possible. The

propellant fill lines between the tanking equipment end

point filter and the Engine System shall be cleaned per
Rocketdyne Specification RAOIIO-OI5 prior to the loadin_

of propellant.

"" •

All fluids used during Engine System cleaning and flushing

procedures shall be filtered through a 2 micron nominal,
I0 micron absolute filter.

Pressurant used to charge the Engine System pressurant

tank shall be filtered through a 2 micron nominal, I0

micron absolute filter located as near as possible to

the Engine System pressurant charge port.

All test lines between the test setup end point filters and

*the Engine System shall be cleaned per RA0110-015. Care
shall be exercised to prevent entry of foreign matter into

the Engine System and the test lineswhenever they are
disconnected from one another. All filters used in the

test set-up shall be cleaned per _O 610-009.

PREPAREDBY

J. Mayne

cHEcl_+:rb/_t:--., •

DATEJAPPROVEDFORNAA:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO 1061 56-._O1
#,.

PART NO. 2-DAY CONFIG.'_ MAC
NAAL

SHEET. 24

14- DAY CONFIG. [ MAC
L NAA

OF 413
52--TZTo 1
99-1061 56

I"

3.10.1 Dat___!a

Data shall consist of, but not be limited to, the following:

3.10.1.1 Data Sheets

3.10.I .2

3.1o.1.3

3.IO.I.&

Subsequent to and a part of each individual test of this

specification are data sheets for recording the applicable

data.

Test Records

All instr_nentation recordings, direct inking graphic

recorders, oscillographs, etc., required in this specification

for monitoring test parameters of the individual tests shall

be readily identifiable with respect to:

Test Name

Test Facility

Time: Date:

Test Parameter

Acceptance Test Data

Acceptance Test data for all component hardware installed on

the Engine System, prior to and during the Design Approval

Tests, shall be retained and made a part of the final test

report.

Test Summary

In the final report all data, direct and derived, obtained

during tile Design Approval Test series shall be analyzed and

discussed.

PREPARED BY :

J. ]_'le
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO I06156-401

PART NO. 2-DAY. CONFIG._ .,

#,

SHEET ,. 25 OF 413

,FMAC14-DAY CONFIG.
LNAA 99-106156

3.1o.1.b
(cont 'd)

3.11

Any significent trends leading to pertinent conclusions or

recommendations shall be included as a part of the report.

Sampling and Analysis of Propellant,=

Samples of propellant shall be obtained for analysis,

immediately prior to introducing propellant into the Engine

System tanks, for the purpose of determining specific

gravity and composition. The data from the analysis shall

be recorded on the Test Data sheets provided in this

specification and employed in the reduction of the test lata

obtained during the test in which the propellant was consumed.

I_4E_-4_tEDBY:

n-15o75-I

DATE ]_"_O_D FO_ _k:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. lOAl_6-hOl

[MAC
PART NO. Z-DAY CONFIG.LNAA

SHEET.. 26 OF /,13

t-[MAC 52-52701
14-DAY CONF,u [ NAA 99____71__061__,_........

3.I? Abbrevi at !.ons

AC

cm

cps

DAm

GN 2

F_e

,UL&L

up

I

KC

LP

MA.o.

ml

mv

OAMS

AlternahinE Currept-

centimeter

cycles per second

Design Approv_l Test

Direct Current

DeErees Fahrenheit

•NitroF_en p gaseous

Helium

}!and Loader

}!igh Pressure

Current

Kilocycles

Low Pressure

McDonnell Aircraft Corporation

MJ lliliters

millivolt

Orbit Attitude ._ Maneuver T_stem

PREPARED BY :
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO,__ I06156-hnI

CONFIG _A5PART NO. 2-DAY '{NAA -

SHEET 27 . OF-___1_

14-DAY CONFIG.{ MAC 52-52701NAA., 99-106156

3.12 Abbreviations (cont'd)

NC

ppm

psia

psig

P_S

scc

SOOS

SCD

scfm

s/v

V

u/s

D/S

DIGR

SSFI,

_SOV

Normally Closed

parts per million

pounds per square inch absolute

pounds per square iffch gage

Root Mean Square

standard cubic centimeters

standard cubic inches per second

Specification Control Drawing
(McDonnell Aircraft Corp.)

standard cubic feet per minute

Solenoid Valve

volta

ohms

upstream

downstream

Direct Inking Graphic Recorder

Santa Susana Field Laboratory

Propgllent Shutoff Valve

P_ER&RED BY:

J. Mayne

| Y ___#I. -....b
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET}

1061 56-A01
TEST NO

g

PART NO. 2-DAY CONFIG._ MAC
L N_

SHEET 28 OF 413

14-DAY CONFIG.{ MAC 52-5270199-IO6_56

Abbreviations (cont'd)

G

PS-C

PS-D

PTC

ECP

PSD

NO

Gravity Units

Package "C" Pressure Switch

Package "D" Pressure Switch

Pneumatic Test Console

Electrical Checkout Pa_]el

Power Spectral Density

Normally Open

D

PREPARED BY: DATE IAPPROVED _ NAA;
DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO iO6156-hO1

PART NO. 2-DAY CONFIG.{_ '
, !

3.13 Post Test Hardware Disposition

Upon successful completion of all Design Approval Tests and

following the final drain and clean operations the component

hardware shall be debrazed from the _gine System, per

RAO607-OO9, cleaned as required for shipment, packaged in

accor_with RAO616-005 and shipped directly to MAC, St.
Louis.

PREPARED B%':

J. May-ne

DATE IAPPROVED FOR NAA:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO i06156-'[01

PART NO 2-DAY CONFIG_M. AC i

LN_

SHEET ,:30 OF /+13

14- DAY CONFIG { MAC 52-52701NAA 99-1 O6156

4.O Test Program

4.1

One SE7 Engine System Tank Module, P/N 99-106161, shall be

subjected to the Design Approval Tests in accoraance with the

requirements specified herein. Upon successful completion
of the tests the Tank Module shall be installed and become an

integral part of an SET Engine System, P/N 99-106156. The SE7

Engine System shall then be subjected to the Design Approval

Tests in accordance with the requirements specified herein.

Test Sequence

The order of testing shall be as follows:

Test Par____a Pag_____e SCD
Reference

*Functional Test (rank Module) 7.1

Proof Pressure 7.1.3

Gross External Leakage 7.1.4

Vunct_onal _ Internal

Leakage 7.1.5

Vibration Test (Tank Module)7.2

Functional Test (Tank Module) 7.3

Proof Pressure 7.3.3

Gross Fxternal Leakage 7.3.4

Functional & Internal

Leakage 7.3.5

*Acceptance Test(Engine System)7.4

Proof Pressure 7.4.3

Gross External Leakage 7.h.[i

Functional _ Internal Lkg. 7.4.5

Liquid Calibration 7.4.6

<.2.2.1

5.2.2.1

5.2.2.1

5.2.2.1

 .2.2.1

5.2.?.1

5.?.2.I

g.2.2.I

5.2.2.1

5. .2.1
5.2.2.1

PREPARED BY:

J. Mayne

C..,HE(_K,F_ BY: "_
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DAT E

O

0



liO (_ K ET ll)Y Fq_ E
& OIVIIION Ol r NOIqTM A_ImlCAN AVIATION INC

O

DESIGNAPPROVALTEST
ORBIT AtTiTUDE AND MANEUVERSYSTEM

(_7)

TEST NO, 106156-401
#,

SHEET _I OF_

ImAC _2-}270;
14-DAY CONFIG. I.NAA, (_(_-I061_56

4.1 Test
(continued)

_Lission Cycle, High Temp,

16OOF (Engine System)

Hot Fire Calibration

SOD

• Par a _ Reference

7.5 " 5.2.2.5

7.6 5.2.2.7

*Failure of these tests does not constitute a Des_n

Approval Test Failure.

I_EFII_ED BY:

J. Mayne

1_15075-i
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DESIGNAPPROVALTEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO 106156-AO1

MACPART NO. 2-DAY CONFIG. NAA

SHEET 32 OF_ 413

CONFIG ]'MAC 52-52701
14-DAY . _ NAA, ,-'--c__iIO61 5 6

Reference: &)

.0

5.1

MAC SCD 52-52701, Revision F.

E_UIP_NT AND MATE}_IALS (Equivalent Items May be Used)

The following equipment, or equivalent, shall be used where

applicable.

Material

Nitrogen Tetroxide

Monomethyl Hydrazine
Freon TF

Alcohol

Helium

Nitrogen

Leak Test Compound
Freon_

MIL-P-26529A (Oxidizer)

MIL-P-27AOAA (Fuel)

Commercial Grade

(Reagent Grade Isopropyl Alcohol,
AM Ci[_4 SOC standard

Federal Stock No. 6830-263-98A2

MIL-P-27AOIA

MIL-L-25567

Commercial Grade

Equipment

Functional and Acceptance Tests

Pneumatic Test Console (PTC)

Electrical Checkout Panel (ECP)

As shown schematically in

Figure 28 and drawing 99-1vD,_V

P/N 99-9017055.

Flowmeter (FI)

Pressure Gauge (G6)

0-20 SCFI< scale rated for _eli_'a

at 70F and 14.7 psia, .4 SC_'k

maximum per scale division,

_2% accuracy full scale

0-500 psig range, .i % accuracy
full scale

B

)

A

©

0

PREPAREDBY: DATEIAPPROVED20RNAA: DATSI

"'_ _...-J> r _/ i

690%EVISION A __ -_,_x..(_ Dated _o_. & .(_--(:>cf I_-15075-i

_EV!SION B ,_ _ t_:t Dated 3 '0 " 6S
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A DIVISION O_ NORTH AME_ICA_ AVIATION INC

III

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO I06156-h01
F

PART NO. 2-DAY CONFIG._ MAC
L NAA ,

SHEET 33 OF 413

14-DAY CONFIG. _MAC _..._2-_2701
NAA ?9-1061 56L

5.2.1 (continued)

Thermocouple

Att_ilmry Vacuum Gauge

Iron - Consbantan

ktlommlReseareh Corp.

Modsl 763

Pressure Gauge (OI) 0-600 psig 1/10% accuracy

full scale

Pressure Gauge (G2) 0-30 psig, 1/4% accuracy

full scale

Burette 25 ml capacity

Graduated Cylinder

Beaker

50 ml capacity

400 ml (approx) capacity

Dobeckmun Metalam 777-V (MIL-B-131 C)

Instrumentation (Liquid.

Calibration) Table 2

Filters (5 req'd) lOmicron absolute, 2

micron nominal

Tanks with sight gauges and Twmt_FiveG_a mia. sap=city

associated pressurising and working pressure 50 psig

venting equipment for trans- man.

fer of safety fluids (Freon

TF and alcohol) (2 reqVd) '

Pr_sur_ Gauge (G3) 0-15 paig range, _/4% accuracy
.full seale



IIOCKETDY N E
A DIVISION OF I_ORTF4'AP_4_ICA _%_ _,*AT_O P_ 1_4C

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO 1.06156-401

MAC ,PART NO. 2-DAY CONFIG. NAA

SHEET 34 OF__413

14-DAY CONFIG. [MAC_ 52-52701
INAA 99-I06156

5.2.1 (conti nup.d )

Hand Valves (12 ren'd)

Vacul_n Gauge

Pressure Gauge (2 req'd)

Potent_ ometer

Torque Wrench (2 req'd)

TCA Throat, Plugs (8 req'd)

Solenoid Valve (2 req'd)

Pressure Gauge (6/,)

Bypass Assemble (2 req ' d )

ON2 Source

He Source

Helium Mass Spectrometer

Micrometer Valve (V 1 )

Pressure Regulator (R 1)

Pressure Gauge (G 5)

l/!l inch

0-15 psia +q% accuracy
full scale-

O-I,90 psig +1% accuracF

full scale

Leads and Northrup

0-50 in Ibs and 0-600 in Ibs

P/N 9017831-31

3 way, i/4 inch

0-i00 peig rer_e, 1% accuracy
full scale

P/N 99-i03326

3000 psig

6000 psig

C_3 Type 2h-12OAMB Leak

Detector (or equivalent)

CEC Model Mandatory

Hoke Model MAndatory

Nullmatic, Model hO-30

Mandatory

0-5000 pslg range, .I % accuracy
full _:¢,.a1m

PREPARED BY: DATE

J. Mayne

cH¢C<-,_i \

APPROVEDFOR NAA:

6-e9-6 V

DATE

J 9
REVISION A _-,',..'..e

692

]Dated _- z ¢ • _ c.
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A
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O

O



O

.

I

l_tOCK ETDY _E
A D_V_SION Ow NO_T_ A_ERL_A_ AVIATION l_C

i ,,, ,, ,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO I06156-L01

fMAC
PART NO. 2-DAY CONFIG.LNAA

SHEET 35 OF 41.____3

14-DAY CONFIG. fMAC j2-52701
l NAA 09-1O6156

Fans,electric,

wrenches

Voltmeter (E I)

D.C. Power Supply

Hand Loader (L;)"

TCA Seal Fixtures

(2 req'd) Oscillating type, IO inch

minimum fan diameter.

Internal 3/16" Hex

External 3/16" Hex

Cubic Corp. San Diego,

Calif. Model VRO-70, .5%

accuracy.

26 _ .5 volts

0 - 60Opsig, self venting

P/W _A-300s(25#_A)
P/N KA-3OO9 (85# TCA)

P/N K3-3ozo (zoo_ TCA)

J. Mayne

•rf._; '_,. " ' "

m-iSoT_i ._ )_

DA.TE__f_K)%_'_FOR NAA: '

="i/2"v 3

Date _--/o. _, _ _

IA_T[

B

B

693



ROCK IETD¥ F'_[ E
A 01VVSfON OF NOnTH AM_ICAr_ AV,A*,O'O I_C

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO lO6156-4Ol

PART NO. 2-DAY CONFIG. _'MAc
LNAA

SHEE T__.3LOF__

14-DAY CONFIG [ MAC 52"-'52701
•l NAA 99-1061 56__....

5.2.2 Vibration Test

Vibration System

Vibrat, ion ¢ix_,ures (4 req'd)

Tape Recorder (11 req'd_

Accelerometers(60 req'd)

D.C. Power Supply

D.C. Power Supply

Shaker _rame (Z Axis)

Thruster Ring (Z Axis)

Vibration Stand (T_ Axis)

Anchor Plate (2 Req'd)

Blast Curtains

A275 Adapter

Ling A310 2 req'd.

Ling A275 I req'd.

capable oF sinusoidal
and random vibration in

2 planes, Z and R while

maintaining system attitude

P/N AF'OO0519

lh q.:annel EM

Gulton Model 315 or Fndevco

Models 2226, 2227, 2229 or

equivalent + 5% 20 to 2KC
m

28 v ÷.5

5 + .SV

AE-O02013

AE-OO2OIh

AE-OOOSI6

AE-O00<I7

AE-OOOC,18

Av-OOOg20

PREPARED BY:

J. Mayne

DATE I APPROVED FOR NAA :

I
. t_TE I /"_" V C._rr-<.__ :,'9. _

694

DATE

_-15075-I

O

O
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ROCK ETDYNE
A DIVIm00_ OW _D'F_.4 AMgNICAN AVOATION I_C

0

,

DESIGN APPROVAL TEST

ORBIT ATTITLE)E AND MANEUVER SYSTEM

(sET)

TEST NO. lO61_6_-401

PART NO 2-DAY CONFIG{I _

SHEET _? OF____3

14-DAY CONFIG { MAC _2-_2701NAA 99-106156

5,2.2 (continued)

Amplifiers 60 req'd)

Oscillograph

Scale

Facility Solenoid Valve

Facility Solenoid Valve

(2 req'd)

Endevco Model2607, 2609, 2504,

2516B or Columbia 8003

o_-.3% 5 to 4o _2 Channels Minimum

0-500 ibs range, Accuracy +5%

of Full Scale, readable to-

0.5#

3 way, 1/4 inch

2 way H/C 1/4 inch

Tanks with associated

pressurizing and venting

equipment for transfer

of safety fluids (Freon

TF and Alcohol) (req'd)

Twenty-Five gallons min. capacity

working pressure 50 psig min.

PREPARED BY:

J. Nay ne

GN 2 Source

Filters (6 req'd)

Hand Valves (12 req'd)

3000 psig

Vacuum Gauge (I req'd)

Pressure Gauge (2 req'd)

Pressure Gauge (Ol)

Pressure Gauge (2 req'd)

DATE ]APPROVED FOR NAA:

2 micron nominal, I0 micron
absolute

i/4 inch, 8 for 500 psig Freon,

Alcohol, or GN 2 , 4 for 3000 psi_

GN 2 or GH e

O-15 psia +5% accuracy Full Scale

0-500 psig +1% accuracy

0-5000 psig, .25% Full Scale

0-300 psig +1% accuracy Full Scal_

DATE

I_-15075-i 695



][_0 C 1[_ E T D¥ l_/E
& DOVIIION OF NORTH AM,E_ICAN AVOA'rlON 'NC

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO .... 106156-401

PART NO. 2-DAY CONFIG. i_t_-i

SHEET 38. ,,OF 413

14-DAY CONFIG._FMAc 52-52701
LNAA 99-1061.56

(continued)

Evacu_tioaSystem

Torque Wrench (2 req'd)

Wrenches

Tube Assembly, AN to

Resistoflex (4 each req'd)

Pressure Regulators (3).

Gasecus Helium Supply

I psia Capability

0-50 in. Ibs and 0-600 in lbs.

Internal 3/16"Hex

External 3/16"Hex

1/h inch, 5/16 inch and

3/8 inch

iea. 0-5000

2 ea. 0-500

3600 psig

6000 psig inlet

3000 psig inlet

PREPAREDBY:

J. Marne
CHECKE[P'A]'Y:, .

• ' DATE IAPPROVED FOR NAA:

696

DATE

R-15075-I
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• DIV01_,ON O1" NO_TP4 AMI[_ICAN AVIA11ON ,NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. Io61_6-),n]

PART NO. 2-DAY CONFIG.{_

SHEET 38,1 OF__

14-E_AY uJ_r,_._.NA A _ 99_IO6156

.5.2.3 Hot Fire Tests

Engine Manual Firing Control System

Mission Cycle Firing Control System

Programmed Magnetic Tape

Propellant Volumetric Metering System

DC Power Supply

DC Power Supply

Helium Source

Gaseous Nitrogen Source

Environmental Temperature Conditioning

System

Pressure, Temperature and Time Sequence

Transducers and Recorders

Wrenches

Evacuation System

Per Rocketdyne Drawing
99-501803

Per Rocketdyne Drawing

99-501804

Per Rocketdyne Internal Letter

4388-2021, dated 21 May 1964

Per Rocketdyne Internal Letter

2388-2045, dated 29 Aug. 1962

28 v + .5

5v* .5

0 - 6000 psig

0 - 4000 psig

Capable of conditioning the

Engine System hardwa20 to a

pre-test temperature of 160 +

5F

Per Table 5

Internal 3/16" Hex

External 3/16" Hex

2 psia max.

PREPARED BY:

J. Mayne

CHECKED _,¢_-.,=.L A._J
,n,A W:

._ DATE 1APPROVEDFOR NAA: , DATE

Date /_-¢V-_ 697



I10(_ !!_ ET DY r_i E
A DIvtmION O_ NOra1(.4 AMIE_ICAN AVOATION INC

©

DESIGN APPROVAL TEST

.ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST OPERATIONAL PROCEDURES

PART NO. 2-DAY CONFIG._ MAc
LNAA

TEST NO..! 06156"401 SHEET._I_9__OFZJ3_

f MAC 52-5270_
14-DAY CONFIG.

NAA 99-i061_6

3ference m:

6.0

MAC SCD 52-52701, Revision F

OPERATIONAL PROCEDURF_

This section contains the standard operational procedurem

which shall be used in the Functional, paragraph 7.1,

Acceptance, paragraph 7.A, and Lhe Design Approval Tests,

paragra_is 7.2, 7.3, 7.5 and 7.6, of this specification.

PREPARED BY: DATE IAPPROVED FOR NAA: DATE

I
I ..,,,y" -"i. * ' '

_TE . ,,._../-?.-;;:,...,:,

J. Mayne

698

G-z,7"-6,y

R-15o75-i

O

O
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_OC_ ET D_x/_ E
A DIVIIION OF NORTH AMI_RIIC4N AVIATION iN{:

O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST, LOADING PROCEDm F._

PART NO. 2-DAY CONFIG.,_.A_
#,,_

LNAA

Reference a:

6.1

6.1.1

6.1.1.1

6.1.1.1.1

TEST NO. 106156.-_01 SHEET 40 OE41.._..__3

14-DAY CONFIG,{N_C _-15_O610_6_

6.1.1.1.2

6.1.1.1,2.1

6.1.1.1.2.1.1

6.1.1.1.2.1.2

_L_C SCD '52-52701, Rev. F.

Lo__d,£n/_Procedures

Pressurant Loading

He. Tanking (cartridges unfired)

S_stem Condition

All engine components are considered last_lled and

Component Package "_" is closed (unfired). Connect
the 3_ID, fill lines as shown in Figure 18.

NOTE:
m

Torque values of Table 1
at all times.

Hq. Fill

shall be utili_ed

Turn on the following instrumentation reccrders

(Figure 18)

PreH_ra_ _Jll_17 premel.we trmnidioer in Component Package "J

Pressurant tank skin temperature.

6.1.1.1.2.2

6.1.1.1.2.3

Open Facility Pressurant Fill Valve and the Pressurant

Tank Soleaoid Valve as shown in Figure 18 mid charge

the pressurant tank to 3600 psig.

Close the.Facility Prelau_nt Fill Valve.

I

DATE

699

II
i •

B

B



HOCK E'I_ DY NE
m, Ol',',_1ON OV NORTH m,_ER_CAN A_,AVION i_C

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. LOADING _tOCEDURES

PART NO. Z-DAY CONFIG._ MAC"
LNAA

TESTNO.1 °61 6-.Ol I_¢LL
14-DAY CONFIG fMAC

LNAA 99-106156

).I.1.1.2._

6.1.1.1.2.A.I

Tile following procedure shall be utilized to determine the

amount tanked :

After 60 minutes, read the tank skin temperature an6

pressurant supply pressure.

B

6.1.1.1.2.A.2

6.1.1.1.2._.3

6.1 .1 .1.2 .L .L

6.1 .I .I .2._.5

6.1.1.1.2.5

6.1.1.1.2.6

1.1.1.2.7

1.1.1.2.8

6.1 .I .I .2.9

Plot point on F_ure 10

If point plotted is below curve proceed with paragraph

6.1.1.1.2.5
..w

If point plotted is above curve proceed with paragraph

6.1 .I .I.2.8.

If point plotted is within curve proceed with paragraph

6.1.1.1.2.11.

Open Facility Pressurant Valve and pressurize to point

above curve of Figure 19 at average temperature of

paragraph 6. I. I. I.2. h •I.

After 60 minutes, read the tank skin temperature and

pressurant supply pressure.

Repeat paragraphs 6.1.1.I.2._.2 tl_rough 6.1 .I .I .2._.5.

Open High Pressure Vent until pressure decreases to

point below curve of Figure 19 at average temperature

of paragraph 6.1.1.1.2.A.I.

After 60 minutes,read the tank skin temperature and

pressnrant supply pressure.

PREPARED BY: DATE IAPPROVED FOR N_:

J. H_e I /).. P..

I

700 Rev.B /_"_" ] -_,,Date # /a ",

C-z

B

B

DATE

P_15075-I

0

©
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ROCK ETD¥_ E
A DaVtSlON OF NORTH AMerICAN AVIATION SNC

DESIGN APPROVAL TEST

. ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. I.,OADIIxC.-PROCEDURES

PART NO. 2-DAY CONFIG.,FMAc
LNAA

TEST NO. 1061.56-,_01SHEET /.,2.0F413

'4 r_Ay rr_L,=,__ [MAC -52-51_/O1
' - .... "'"'_"L NAA 99-106156,

6.1.1.1.2.10

6.1.1.1.2.11

6.1.1.1.2.12

6.1.1.1.2.13

6.1.1.2

6.1.1.2.1

6.1.1.2.2

Repeat paragraphs 6.1 .I.I.2._.2 through 6.1 .I.I.2._.5.

Close the Fressurant Tank Solenoid Valve.

Turn off instrumentation recorders.

Remove the High Pressure k source from the Fressurant

Tank Solenoid Valve.

i__ Tanking (cartridges fired)

System Condition

All engine components are considered installed and
Co=ponent Package "A" is open (fired), but the FSON
_e c]Jsed. Connect the t_. fill lines as shown in

Figure 18.

MOTE: Torque values of Table I shall be utilized
at all times.

He Fill

6.1.1.2.2.1

6.1.1.2.2.1.1

6.1.1.2.2.1.2

TLlrlI on the following instrumentation recorders
(Figure 18)

Preuuramt lupply prems_ Crwucsh_sm./j Cempo_t Package "A

Pressurant tank skin temperature. _

PRE_D BY:

J. _,_.we D.ATEJA_,_ NAA:..o ,. DATE
- °

_ i i ii i i

I_-15075-i tv.B
701

B

B



I_OCKETDY N E
A I_,VtS_ON OF NO_l'rvq AI,41E_*CA_ AV,AT,O_ I_C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PHOCKDUI_ES

PART NO Z-DAY CONFIG / MAC
LNAA

TEST NO 106156-401SHEET 4--_-30E 41___33

14-DAY CONFIG/MAC _2-c,27Ol
LNAA 99 -106156

.1.1.2.2.2

-)6.1.1 .... 2.3

6.1.1.2.2.L_

6.1.1 .2.2.&. 1

6.1.1.2.2._._

.1.1.2.2.5

6.1.1.2.2.6

Open the Facility Pressurant Fill Valve and the Pressurant

Tank Solenoid Valve as shown in Figure 18 and charge the

pressurant tank to 3300 psig.

Close the Facility Pressurant Fill Valve.

t

The following procedure shall be utiliz,, to determine the

amount tanked.

After 60 minutes, read the tank skin temperature and

pressurant supply pressure.

Calculate pressure from Fi,qure 20

If tank pressure is below calculated pressure proceed

with paragraph 6.1.1.2.2.5.

If tank pressure is above calculated pressure proceed

with paragraph 6.1.1.2.2.8.

If tank pressure is within 20 psig of calculated

pressure proceed with paragraph 6.1 .I .2.2,11.

Open Facility Pressurant Valve and pressurize to point

slightl_v above calculate1 pressure of Figure 20

After 60 minutes, read the skin temperature and

pressuran t supply Pressure.

Repeat paragraphs 6.1.1.2.2._.2 through 6.1.1.2.2._.5.

B

B

DATE

R-15o75--1

©

@

A

U
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HOCK ET D¥ r_ E
• DIVlilON OW NOmT_ AMImICAN AVIATION tNC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AI_) MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING FROCEDURES

PART NO. 2-DAY CONFIG.{_

106156-,.401
TEST NO. .S.HF_,E_OF 413

{_AAC_"->"'u'I4-DAY CONFIG. 99-1 06156

6.1.1.2.2.8

6.1.1.2.2.9

6.1 _,1.2.2.10

6.1.1.2.2.11

6.1.1.2.2.12

6.1.1.2.2.13

6.1.2

6.1.2.1

6.1.2.1.1

6.1.2.1.1.1

Open High Pressure Vent until pressure decreases to

point slightly below calculabed pressure of Figure 20

After 60 minutes , read the tank skin temperature

pressurant supply prelsure.

Repeat pazagraphs 6.1 .I .2.2.4.2 through 6.1 .I .2.2.4.5.

•Close the Pressurant Tank Solenoid Valve.

Turn off instrumentation recorders.

Remove the High Pressure He

TankSolenoid Valve.

source from the Pressurant

,Propellant Loading

Fill (Clean System)

Oxidizer Fill Procedure

S_stem Condition

All the engine components are considered to be install_

and sealed and the Engine System is considered to be

clean and dry.

Connect the propellant fill system

a_Ad Qq2 source lines as schematicall_ illustrated in

Figure 21. All valves are considered closed except the

tank isolation cartridge valves may be either fired or

unfired and the OXID TANKVENT VALVE - 6A in Component

Package "B" is open.

NOTE: Torque values of Table I shall be utilized at

all times.

PREPARED BY: " DATE I APPROVED FOR NAA: ,

:)A.,., .-;- ,o

DATE

703

B

O



1_0 C I_ E T _CDY r_i E
• OlvlmiO0'_g OF _O_TH Aa'_qi_ICAN AV0ATION INC ©

DESIGN APPROVALTEST

ORBIT ATTITUDE ANO MANEUVERSYSTEM
(SE7)

LOADING PROCEDURES
NAME OF TEST.

LNAA

6.1.2.1 .I.2.2

6.1.2.1.1.3.1

6.1.2.1.1.3.7

6.1.2.1.1.3.8

fi.I.2.1.1.3.9

TEST NO.. 106156-4,01 H 52701_S_HEET 45 OF 413

14-DAY CONFIG.{ MAC :5NAA 99-I 061 56

Bleed Propellant

Admit propellant up to the facility Propellant Fill Valve.

Open the Fill Bleed Valve to remove all air from the

propellant supply line.

Close the Fill Bleed Valve when only liquid flows.

Evacuate S_stem

For the initial filling, it will be necessary to evacuate the

propellant tank bladder, the propellant feed system and the

propellant charge line.

Verify OXID TA_4K V_T VALVE -6A in Component Package "B" is

open.

Open the Facility Vent Valve. and the three-way solenoid valve
connected to Component Package B.

Operate the evacuating system.

Open the Vacuum Shutoff Valve. I

Open the OXID CHG VALVE - 11A in Component Package "C".

Operate the vacuum system until a pressure of 2.0 psia or less

is present in the system when the cartridge valves are not

fired and A.O psia or less if they are fired.

Close the OXID CHG VALVE - 11A in Component Package "C".

Close the Vacuum Shutoff Valve.

Stop the evacuating system operation.

PREPAREDBY:
J. Mayne

70_ _---Lv ,-

DATEIAPPROVED,.,4'_RN_:
I -/Z.

DATE

C

R-15075-I

@
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A DIVlilON OF NOI'T_I AMImICaN AVIATION INC

, ,, | ,, ,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO LO_D!NG PROCEDURES

/MAC
PART NO. 2-DAY CONFIGLNAA

SHEET h6 OF Lul3

14-DAY CONFIG_ UAC 52-52701
LNAA 99-iO61_6

6.1.2.1.i.4.3

6.1.2.1.1.4.4

6.1.2.1.I.4.5

6.1.2.1.I.4.6

6.1.2.1.1.4.10.1

6.1.2.1.1.b.10.2

Fill the S[stem

Pressurize the propellant supply to 40 psig maximum.

Open the facility Propellant Fill Valve and admit propellant up

to the OXID CHG VALVE - I/A in Component Package "C =. Attach

the evacuation system to port 6 of Component Package "B" and
reduQ_._be press..to h psia or less. Maintain vacuum through-
oLlt 11511n_ p/_ceaure.
_ecord prope±lant supply volume and supply temperature.

Determine volume to be tanked from Figure 22.

Open the OXIDCHG VALVE - llA in Component Package "G".

Continue to fill until propellant no longer flows into the

system as determined by viewing the tanking equipment sight

gauges.

Close the OXID CHG VALVE - llA in Component Package "C".

_ecord propellant supply volume and supply temperature.

Dete_line volume to be detanked from Figure 25.

Detanking: If the volume tanked is over the required perform

the following (if the required amount has been tanked, proceed

to paragraph 6.1.2.1.I.4.11).

Close the Facility Vent Valve.

Vent the propellant supply pressure.

BY: DATE

I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST LOADING PROCEDURES

PART NO 2_-DAY CONFIG _

TEST NO 106156-401 SHEET__4/__OF 413
........ _,_,_ [MAC 52-52700

,_-u_, uu,_r,U_NAA _)?-1061}6

.2.1.1._.I0.3

6.1.2.1.1.1+.10.4

6.1.2.1.1._.13

Open the C_e Supply Valve and pressurize OXID TANK VENT -
6 in Ccmpon_ent Package "B" to 10 psig.

Open the OXID CHG VALVE - 1IA and allow the excess

volume determined from paragraph 6.1.2.1 .I.&.9 to flow

out then close tile OXID CHG VALVE - 1IA in Component

Package "C".

Close the GHe Supply Valve.

Open the Facility Vent Valve and vent pressure to 0
psig.

Vent the propellant supply pressure.

Remove the :GHe source from the Component Package "B"

vent llne (oxzd side).

Deleted.

6.1.2.1.1.A.1_ Close the 3 way Solenoid Valve on the Componer , Package
"B" vent line (oxid side).

Close the Propellant Fill Valve.

Operate the evacuation system.

Open the Vacuum Shutoff Valve.

After 5 minutes close the Vacuum Shutoff Valve.

PREPAREDBY: DATE

J. ]'_.Tne

APPROVEDFOR NAA: DATE

C

0

0

706 ,.C 2# "2,_ /,),.t L. Date /C) / (/ ( Ii_-15o75-1
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0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

LOADING PROCEDURES

NAME OF TEST
#'iJ A/_

LnU_

TEST NO.. 106156-4,01

14-DAY CONFIG. {MACNAA

SHEET....__.._OF/+13

52-52701
99-I 061 56

6.1.2.1 .I ._.19

6.1.2.1 .I.h.20

6.1.2.1 .I .h.21

6.1.2.1.2.2.2

Stop the evacuation system.

Remove oxidizer supply from OXID CHG PORT- 11.

CAUTION: Care should be taken not to spill any residual

NTO left in fill tubes. Any that is spilled

should be removed from the system.

Replace the cape on OXID CHG PORT - 11 and OXID CHG VALVE-

11A in Component Package "C".

Fuel Fill Procedure

S2stem Condition

All the engine components are considered to be installed

and sealed and the Engine System is considered to be

clean and dry.

• Connec_ the propell_It fill system and GN2

source lines as schematically illustrated in Figure 23

All valves are considered closed except the tank

isolation cartridge valves may be either fired or unfired

and the FUEL TANK V_NT VALVE -hA in Component Package

"B" is open.

Bleed Propellant

Admit propellant up to the facility Propellant Fill

Valve.

Open the Fill Bleed Valve to remove all air from the

propellant suppl_ line.

707

,I
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A DIVlIItON o1.' t_oM'r_-e A IV_KI'qICAe'_ AVlATIO_ le.,ic

0

DESIGN

ORBIT ATTITU EE

DD 'L" _ L"

NAMF" OF TEST LOADinG , ,,OC,.,D[,_:L_,S

PART NO. 2-DAY CONFIG'{ MAC_&A

!

APPROVAL. TEST

AND MANEUVER SYSTEM i
(SE7) ',

i
I

TEST NO.! 06156-A01 . .SH_,T-,-_.._-OF 4131

I.2.1.2.2.3 Close the Fill Bleed Valve wi_en only liquid flows.

1.2.1.2.3 Evacuate System

6.1.2.1.2.3.1

6.1.2.1.2.3.2

6.1.2.1.2.9.3

6.1.2.1.2.3.&

6.1.2.1.2.3.5

6.1.2.1.2.3.6

For the initial filling, it will be necessary to evacuate

the propellant tank bladder, the propellant feed system

and the propellant charge line.

Verify FUEL TANK V_/IT VALVE - LA in Component Package "B"

is open.

Open the Facility Vent Valve. and the three-way solenoid valve
connected to Component Facka_e R.

Operate the evacuating system.

Open the Vacuum Shutoff VAlve.

Open the FUEL CHG VALVE - 15A in Component Package "D".

Operate the vacuum pump until a pressure of 2.0 psia or less

is present in the system when the cartridge valves are not

fired and h.O psia or less if they are fired.

Close the FUEL CHG VALVE - 15A in Component Package "D".

Close the Vacuum Shutoff Valve.

Stop the evacuating system operation.

Fill the System

Pressurize the propellant supply to 50 psif max im_.

PREPARED BY:
J. Mayne

7o8,. 71"%" D t.-I ,o

Rev. C_.)/_ 9 ,.,..- Date /O "J (,,J"

DATE IAPPROVED FOR N_:

DATE

I

1%-15075-1

0

0
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A £)*VISlON OF NOI_'FH A_41E_CAN AVIATLON INC

0

0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PROCEDURES

PART NO. 2-DAY CONFIG.,_MAC"
L NAA

TEST NO.. 10,,51_6-/+01 SHEET ,50 OF. 413

14-DAY CONFIG. f MAC 52-527(]1
NAA. V_£I00156L

6.1,2,1.2.4.2

6.1.2.1.2.4.3

6.1.2.1.2.4.A

6.1.2.1.2.4.5

6.1.2.1.2.4.6

6,1.2,1,2,4,7

6,1.2.1.2,4.8

6,1.2.1,2,4,9

6,1,2,1.2,4,10

6.1.2.1.2.4.10.1

6.1.2.1.2.4.10.2

6.1.2.1.2._.I0.3

Open the facility Propellant Fill Valve sund admit

propellant up to the FUEL CHG VALVE - 15A in Component

ckage.."D".. Attach the evacuation, system toport h of Comp.
g. ,,_,..and Teduce _.e press. _o a psza or ±ess. Maln_azn

vacuum _nroug_oup _z±±_ng.pToceaur_. - . .
_ecora propez±an_ supply vozume ana suppzy _empera_ure.

Determine Volume to be tanked from Figure 2_.

Open the FUEL CHG VALVE - 15A in Component Package "D".

Continue to fill _til the required volume of paragraph

6.1.2.1.1.4.4 has been tanked. (As the desired amount

is approached the FUEL CHG VALVE - 15A in Component

Package "D" may be closed slightl_ to slow the flow).

Close the FUEL CHG VALVE - 1 5A in Component Package "D".

Record propellant supply volume and suppl_ temperature.

Determine volume tanked from Figure 2A.

Should the volume tanked be over the required, perform

the following; (if the required amount has been tanked,

proceed to paragraph 6.1.2.1.2._.11 _.

Close the Facility Vent Valve.

Vent the propellant suppl_ pressure.

Open the GN 2 suppl_ valve and pressuri=e FUEL TANK VE_T -

& in Component Package "B" to 10 psig.

PREPARED BY: D.ATEIA_D mR NA_: DATE

Vr
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST... LOADING PROC_DUT:ES

PART NO, 2-DAY CONFIG,/MAC
LNAA

TEST NO, I06156-/_O1 SHEET 51 OF413
,^ FMAC 52-5270_

14-DAY CONFIb. _lNAA VV-1o615o , .

1.2.1.2.A.lO.&

6.1.2.1.2.A.10.5

6.1.2.1.2._.10.6

6.1.2.1.2._.11

6.1.2.1.2._.12

6.1.2.1.2.&.13

Open t,h( ] ;Ii,LJHC V,;),i, - 15_% a;_d allow the excess

volume determined from paragraph 6.1.2.1.2.4.7 to flow

out then close FUEL CHG VALVE - 15A in Component

Package "D".

Close the ON 2 ;uppity Valve.

Open the Facility Vent Valve and vent pressure to O

psig.

Vent the preT, ilant suppl_ pressure.

Remove the Ol 2 source from Package "B" vent line (fuel
side ).

Deleted.

6.1.2.1.2.A.1&

6.1.2.1.2.&.15

6.I.2.1.2.&.16

.1.2.1.2.&.17

6.1.2.1.2.&.18

6.1.2.1.2.&.19

6.1.2.1.2.&.20

F'., PAREDeY:

Close the 3 way Solenoid Valve on the Component Package

"B" vent line (fuel side).

Close the Propel "lant Fill Valve.

Operate the evacuation system.

Open the Yacuum Shutoff Valve.

After 5 minutes close the Vacuum Shutoff Valve.

Stop the evacuation system.

Remove the fuel supply from FUEL CHG POINT - 15.

CAUTIGN: Care should be taken not to spill any residual
MMH left i,, fill tubes. Any ihat is spx_±ea

should be removed from the system,

DATEIAPPROVED mR NAA: DATE

I r

J. Na_e

71o

C

Date /0 I't' f..5

O



@

@

O

ltOC_ ETI¥_ E
OIvll;ON OP NOmTM AMK_ICAN AVIAT;ON INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

,,MEOFTEST. O I,a TEST NO... I06156-,_01 SHEET__,5_.__OF_

14-DAY CONFIG "_MAC__._ -Z=_4_70i.
• L NAA YrY'lO° 1"Sb

6.1.2.1.2._.21

6.1.2'2

6.1.2.2.1.2

6.1.2.2.1.2.1

6.1.2.2.1.2.2

6.1.2.2.1.2.3

Replace the caps on FUEL CHG P_T - 15 and FUEL CHG

VALVE - 15A in Component Pack!ge "D".

Refill - System Partiall _ Loaded

This procedure will be used to determine the amount used

during the High Temperature MDC (paragraph 7.5)

and to tank for the Hot Fire Calibratiea (paragraph 7.6.1

and 7.6.3 )•

.Oxldiler Refill Procedure

System Condition.

The refilling procedure shall be used when the system

is partially filled with propellant. All _alves are to

be closed except the tank isolation cartridge valves
and OXID TANK VENT VALVE - 6A in Component Package "B".

:_ , Connect

the propellant fill system a_Id G,,2 source lines per
Figure 21.

NOTE: Torque values of Table I
all times.

shall be utilized at

Bleed Propellant

Admit propellant up to the facility Propellant Fill Valve.

Open the Fill Bleed Valve to remove all air from the

propellant supply llne.

Close the Fill Bleed Valve when on_ liquid flows.

PREPAREDBY:
DATEt APPROVEDFOR N_: .

DATE

Date ../_-,79'- _ _ :: 711

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. LOADING PROCEDU_ES

PART NO. 2-DAY CONFIG.[ MAC
LNAA

TEST NO ..... 106156-A01 SHEET 53 OF413

14-DAY CONFIG. _ MAC.__-52701
NAA 99-106156L

1 ;2.2.1.3

6.1.2.2.1.3.1

6.1.2.2.1.3.2

6.1.2,2.1.3.3

6.1.2.2.1.3.&

6.1.2.2.1.3.5

6.1.2.2.1.A

6.1.2.2.1.&.1

6.1.2.2.1._.2

6.1.2.2.I.A.3

1.2.2.1.&.&

6.1.2.2.1.A.5

6.1.2.2.1.A.6

6.1.2.2.1._.7

Evacuate S_stem

Refilling requires onl_ evacuation of the facility

Feed System.

Open the Vacuum Shutoff Valve.

Operate the evacuation system until a pressure of 2.0 psia

or less is present _ the system.

Close the Vacuum Shutoff Valve.

Stop the evacuating system.

Verify OXID TANK VENT VALVE - 6A in Component Package "B"

is open.

Fill the System

Open the Facility Vent Valve.and the three-way solenoid valve
connected to CompOnent Package B.

Pressurize the propellant supply to 50 psig.

Open the facility Propellant Fill Valve and admit

propel la_it up to the OXID C}IG VALVE - 11A in Component

Package "C". Attach the evacuahion_sysbem to port 6 of Como.
Package B and _educe the press, to h psia or less. Maintaih
a rou I _ .

_e_ _e p_l_ __6_ and supply temperature.

Open the OXID C}_ VALVE - 11A in Component Package "C".

Continue to fill until the propellant no longer flows into

the system as determined by viewing the tanking equipment

sight gauges.

Close the OX[D Ci{G VALVE - 11A in Component Package "C".

PREPARED BY: DATE

J. Mayne

DATE

APPROVED FOR NAA: DATE

C

B

C

712Rev.B / _•"" "> . .._ Date V : :'_
]_-15o75-i

0
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A DIVIILIO_ OF NONTH AMI[NICAN AVIATION INC

DESK;N APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NAME OF TEST LOADING PHOCEDL_ES
Fia a.,_

PART NO 2-DAY CONFIG _.M._._
L_U_

TEST NO. 1061_qI SHEET_OF41_

MAC ___vnl14-DAY CONFIG NAA Q_-I_;_A

6.1.2.2.1 .,_.8

6.1.2.2.1 .&.9

6.1.2.2.1 o/.+.10

6.1.2.2.1.4..11

6.1.2.2.1 ./,. 12

6.1.2.2.1.L,13

6.1.2.2.1.A.1_

6.1.2.2.1.A.15

6.1.2.2.1.&.16

6.1.2.2.1._.17

6.1.2.2.1.4.. 18

6.1.2.2.1.&.19

6.1.2.2.1._.20

Record propellant supply volume and supp]_ temperature.

Determine volume to be detanked and the amount used

from Figure 25.

Close the Facility Vent Valve.

Open t.h_ GN2 Supply Valve and pressurize OXID ITANK
VENT in_omponent Package "B" to 15 psig.

Vent the propellant supply pressure.

Open the OXID CHG VALVE - 1IA and allow volume

determined from paragraph 6.f.2.2.1 .&.9 to flow out

then close OXID CHG VALVE - 11A in Component Package "C".

Close the GN 21 Supply Valve.

Open the Facility Vent Valve and vent pressure to

0 psig.

Remove the GN^ som'ce from the Component Package "B"

vent line (oX_ side).

Deleted.,
0

Close the three (3) way Solenoid Valve on the Component

Package "B" vent line (oxld side).

Close the Propellant Fill Valve.

Operate evacuating system.

PREPARED BY:
J • _Tne

DATE1APPROVEDni-rrFOR NAA:

i%-15075-1 /y ..p,{. , ., Date ,4"'_ _"

DATE

7_5

O
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER
(SET)

SYSTEM

NAME OF TEST LOAD_,IG _J_.OCEDU'EES

MACPART NO. 2-DAY CONFIG. NAA

TEST NO.. I061_6.-401 SHEET 55 OF 413

MAC _-_{

6.1.2.2.1._.25

Open Vacuum Shutoff Valve.

After five (5) minutes close Vacuum Shutoff Valve.

Stop evacuation system.

Remove Oxidizer Supply from OXID CHG POHT - 11 in

Component Package "C".

CAUTION: Care should be taken not to spill any residual

NTO left in fill tubes. Any that is spilled

should be removed from the system.

Replace caps on OXID CHG PORT - 11 and OXID CHG VALVE -

11A in Component Package "C".

Fuel Refill Procedure

S_stem Condition

The refilling procedure shall be used when the system

is partially filled with propellant. All valves are to

be closed except the tank isolation cartridge valves and

the FUEL TANK VENT VALV_ - _A in Component Package "B".

Cormect the propellant fill system and Cll2 souJ'ce lines
per Figure 23.

NOTE: Torque values of Table I shall be utilized at

all times.

PREPARED BY:

-- _= B " P

J. Mayne DATE IAPPROVED FOR NAA: DATE

I

@

©
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0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

LOADING PHOCEDUP,.F_
NAME OF TEST,

,o.
TEST NO., 106156-401 SHEET 56 OF413

FMAC 52.G2701

14-DAY CONFIG., L NAA, 99-1o5156

6.1.2.2.2.2 Bleed Propellant

6.1.2.2.2.2.1 Admit propellant up to the facility Propellant Fill Valve.

6.1.2.2.2.2.2 Open the Fill Bleed Valve to remove all air from the

Propellant Suppl_ Line.

6.1.2.2.2.2.3 Close the Fill Bleed Valve when only liquid flows.

6.1.2.2.2.3 Evacuate System

Refilling requires only evacuation _f the facility feed

system.

6.1.2.2.2.3.1 Openthe Vacuum Shutoff Valve.

6.1.2.2.2.3.2

6.1.2.2.2.3.3

Operate the evacuation system until a pressure of 2.0 psia

or less is present in the system.

Close the Vacuum Shutoff Valve.

6.1.2.2.2.3.& Stop the evacuating system_

6.1.2.2.2.3.5

6.1.2.2.2./+

6.1.2.2.2.&.1

6.1.2.2.2.&.2

6.1.2.2.2._.3

PREPAFalEDBY:

Verify FUEL TANK V}/_T VALVE - AA in Component Package "B"

is open.

Fill the System

Open the Facility Vent Vaive_nd the three way solenoid valve

connected to Component Package B.

Pressurize the propellant supply to 30 psig.maximum.

Open the facility Propellant. Fill Valve and admit propellant

up to the FUEL CHG VALVE - 15A in Component Package "D".

Attach the evacuation system to port h of Component Package

"B" and reduce the pressure to "h psia or less. Maintain vacuum

throuvj_out filling procedure.

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PHOCEDURES

PART NO. 2-DAY CONFIG.,_.A_
#,,_

LNAA

TEST NO 106156-401SHEE T 57 OF413

14-DAY CONFIG" _MAC
52-52701

NAA 99-106156L

,1.2.2.2._.L

6.1.2.2.2._.5

6.1.2.2.2._.6

6.1.2.2.2.A.7

6.1.2.2.2.6.8

6.1.2,2.2._.9

6.1.2.2.2.6.1_

6.1.2.2.2._.15

6.1.2,2.2.6.16

Record the propellant supply volume and supply temperature.

Open the FUEL CHG VALVE - 15A in Component Package "D".

Continue to fill until the propellant no longer flows

into the system as determined by viewing the tanking

equipment sight gauges.

Close the FUEL CHG V_LVE - 15A in Component Package "D".

Record propellant supply volume and supply temperature.

Determine volume to be de_anked and the amount used

from Figure 26,

Close the Facility Vent Valve.

Open the GN 9 Supply Valve and pressurize FUEL TANK VLNT -

6 in CompoI,_nt Package "B" to 10 psig.

Vent the propellant supply pressure.

Open the FUEL CHG VALVE - 15A and allow volume determined

from paragraph 6.1.2.2.2.6.9 to flow out then close

FUEL CHG VALVE -15A in Component Package "D".

Close the GN 2 Supply Valve.

Open the Facility Vent Valve and vent pressure to

0 psig.

Remove ON 9 source from the Component Package "B" vent
line (fue£ side).

PREPARED BY: d. Mayne DATE

I " DATE

APPROVED FOR NAA:

0

0

716 P,,.-15O75-1
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DESIGN APPROVAL TEST

• ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME 0F TEST LOADING PROCEDURES
#'==A_

TEST NO. 106156-401SHEET 58 0F413

14-DAY CONFIG {MAC 52-52701NAA _9-106156

6.1.2.2.2./,.17 _alet_d.

6.1.2.2.2._.18

6.1.2.2.2._.19

6.1.2.2.2._.20

6.1.2.2.2._.21

6.1.2.2.2._e22

6.1.2.2.2._.23

6.1.2.2.2._.2_

6.1.2.2.2._.25

6.1.3

6.1.3.1

6.1.3.1 .I

6.1.3.1 .I .I

0

Close the three (3) way Solenoid Valve on the Component

Package "B" vent line (oxid side).

Close the Propellant Fill Valve.

Operate evacuation system.

Open Vacuum Shutoff Valve.

After five (5) minutes close Vacuum Shutoff Valve.

Stop evacuation system.

Remove Fuel Supply from FUEL CHG PORT - 15 in Component

Package "D".

CAUTION: Care should be taken not to spill any residual
_HH left in fill tubes. Any that is spilled

should be removed frum the system.

Replace caps on FUEL CHG PORT - 15 and FUEL _G VALVE -

15A in Component Package "D".

Safety Fluids _Freon and Alcohol)

Initial Fill

Tankin_ for Vibration

"Freon MF" Fill Procedure

PREPARED _(: D._TEIAPPROV[D FOR _u_:

,

Date ]O°_ "&5 _

DATE

C

717
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST, LOADZNG PItOCFJ)U}fF/;

PART NO. 2-DAY CONFIG./MAC ..
LNAA

TEST NO.. 106156-401 SHE_-_T5_9 0F413 I
'

l NAA - I

.1.3.1. [.i.i
System Condition

This procedure w_]l be performed on the Tank Module only.

AlL the engine eouponents are consiclered to be installed

and sealed and the _Igine System is considered to be

clean and dry. Connect the "Freon MF" fill system lines

as schematically illustrated in Figure 27. All valves

are considered closed except the OXID TANK VEk_' V/JVF,- 6A

in Componept Package "B" is open. The tank module shall be

in the launch attitude.

NOTE: Torque values of Table ] shall be utilized at all times.

6.1.3.1.1.1.2 Bleed "Freon MF"

6.1.3.1.1.1.2.1 Admit "Freon MF" up to the facility "Freon MF" Fi]] Valve.

Open the Fill Bleed Valve to remove all air from the "Freon

MY" supply line.

6.1.3.1.1.1.2.3 Close the Fill Bleed Valve when only liquid flows.

6.1.3.]..l.1.3 Evacuate Syst _m

When ftllin_ with cartridge valves unfired, it will he

necessary to evacuate the propellant tank bladder and

the propellant charge line.

6.1.3.1.1.1.3.1 Open Facility Vent Valve

6.1.3.].i.i.3.2 Operate the evacuating system.

6.1.3.1.1.1.3.2.1 Open the Bypass Valve.

6.1.3.1.1.1.3.3

PREPARED BY:

J Hayne

718

Open the Vacuum Shutoff Valve and adjust the vacuum Bypass
Valve to limit the vacuum to 7 inches Hg.

DATE IAPP_/_; ,#,__FORNAA:

3- 10%5"

B

B

, B

DATE

0

Date _-'<: .... 9 I%-15075-I
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DESK_N APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

LOADING PHOCF/]UR]_
NAME OF TEST.,

F_,o.
LNAA

TEST NO 106156-40i SHEET 60 Op413

14-DAY CONFIG.{MAC _-52701NAA 99-i0615_

6.1._.i.1.1.3.6

6.1.3.1.i.I.3.7

6.1.3.1.i.i.3.8

6:1.3.1.1.1.3.9

6.1.3.1.i.i.4

6.1.3.1.1.1.4.1

6.1.3.1.1.1.4.2

6.1.3.1.1.1.4.3

6_ 1.3.1.i.i.A.4

6.1.3.1.1.1.4.5

6.1.3.1.1.1.4.6

6.1.3.1.1.1.4.7

6.1.3.1.1.1.4.8

Open the OXID CHG VALVE - IIA in Component Package "C".

Operate the vacuum system until a pressure of 2.0 psia

or less is present in the system, by closing the vacuum

Bypass Valve after a five (5) minute period.

Close the OXID CHG VALVE - IIA in Component Package "C".

Close the Vacuum Shutoff Valve.

Stop the evacuating system operation.

Verify OXID TANK V_T VALVE -6A in Component Package "B"

is open.

Fill the System

Pressurize the "Freon MF" supply to 50 psig maximum.

Open the facility Propellant Fill Valve and admit

"Freor MF" up to the OXID CHG VALVE - IIA in Component

Package "C".

Record the total tanking syste_ weight.

Open the 0XID CHG VALVE, - IIA in Component Package "C".

Continue to fill until 259 __ pounds "Freon MF" are tank_].

Close the OXID CHG VALVE- IIA in Component Package "C".

Close the facility Vent Valve,

Close the OXID TANK V'_]qTVALVE - 6A in Component Package "B".

PREPARED BY:

J. M_yne

• _-/o ---da"

Date-_" IO - (_

7- !0-l,3"
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DATE
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A DIVISION OW NO_'H AMI[_ICAN AVIATION 0NC

O

DESIGN APPROVALTEST

ORBIT ATTITUDE AND MANEUVERSYSTEM
(SE7)

NAME OF TEST I/;ADING FROCFJ3URES

PART NO. Z-DAY CONFIG. J"MAC
LNAA

TEST NO.., 106156-A01 SHEET 61 0F413

MAC 52-5270114-DAY CONFIG. NAA ??-i061_6

3.1.i.I.&.9 Close the "Freon MF" Fill Valve.

3.1.1.1.A.lO Depressurize the "Freon MF" supply.

6.1.3.1.i.i.A.ii Remove "Freon MF" supply from the OXID CHG P(RT - ll in

Component Package "C".

NOTE: Care should be taken not to spill any residual

"Freon MF" left in fill tubes. Any that is spilled

should beremoved from the system.

6.1.3.1. i.1.&.12

6.1.3.1.? .].&.13

Replace caps on OXID CHG PORT - ii and OXID CHG VALVE- IIA

in Component Package "C"%

Remove the Facility Vent Valve from the OXID TANK VF/_T VAINE -

6A in Component Package "B".

0.1.3.1.1.1.A.l& Replace caps on OXID TANK VENT - 6 and OXID TANK VF/_T VALVE

6A ip Component Package "B".

6. !.3.1.i.2 Alcohol Fill Procedure

3.1.1.2.1

The a]ceho] referred to in this paragraph is a m_xture, by

volume of approximately 63_ isoFropyl alcohol and37% distilled

water.

System Condition

This procedure will be performed on the Tank Module only. The

engine components are considered to be installed and sealed and

the Module is considered to be clean and dry. Connect the

alcohol fill syster_ lines as schematically illustrated in

Figure 28. All valves are considered closed except the FU_

TANK V_T VALVE - &A in Component Package "B" is open. The

tank modu]P shall be in the launch attitude.

NOTF,: ToP_ue values of Tab]e ] sha]] be utilized at all ti_es.

PREPARED BY:

J. Mayne

CHejEC,k_,DI£-.-Y.L,

Rev. R / " '_ '-,_
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• DlVtSlOP-_ op NO_rH AMK_ICAN AVIATION INC

' ='" I , I =

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

LOADING PH(C FD UR]_
NAME OF TEST

PART NO. 2-DAY CONFIG.,_MAC"
LNAA,

TEST NO, 106156-&O1 SHFFT 62 OF 2,13
r MAC _-- 5z'lui

14-DAY CONFIG. t NAA "9_-i061_6

6ol.3.1.1.2.2

b.103.1.I.2.2.1

6.1.3.1ol.2.2.2

6.1.3.1.1.2.3.1

6.1.3.1.1.2.3.1.1

6.].3.1.1.2.3.2

6.1.3.].i.2.3.3

6.].3.1.1.2.3.&

6.1.3.1.].2.3.5

b.i.3.l.I.2.3.6

6.1.3.1.].2.3.7

6.l.3.1.1.2.3.8

6.1.3.1.1.2.3.9

Bleed Alcohol

Admit propellant up to the facility Alcohol Fill Valve.

()pen the Fill Bleed valve to remove all air from the

alcohol supply line.

Close the Fill Bleed Valve when only liquid flows.

Evacuate S/st_

When filling with the cartridge valves unfired, it

will be necessary to evacuate the prDpellant tank

bladder and the propellant charge line.

Open the Facility Vent Valve

Open the vacuum bypass valve.

Operate the evacuation system, and adjust the vacuum Bypass

Valve to limit the vacuum to 7 inches HG.

Open the Vacuum Shutoff Valve.

Open the FU_ CHG VALVE - 15A in Component Package "D".

Operate the vacuum system until a pressure of 2.0 psia

cr less is present in the system, by slowly closing the

vacuun Bypass Valve after a 5 minute time.

Close the FUF_ CHD VALVE - 15A in Component Package "D".

Close the Vacuum Shutoff Valve.

Step the evacuating system operation.

Verify FUFI TANK VF2qT VALVE - QA in Component Package "B"

is open.

PREPARED BY:

J. Mayne

c_ F_,, ,

J-/C_ .

DATE JAPPROV£_FOR NAA:

.
I /d" V

DATE

B

R.-'15075-1...... _-_9_ ") _-*. Date _" '0 ,_ 721
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& OIVIIIION O Ir NONtTN AMERICAN AVIATION iNC

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST, LOADING PP,OCEDURF_,S

PART NO. 2-DAY CONFIG._MAC"
LNAA

TEST NO.. IG61.56-h01SHEET__._OF__4_!.__

14-DAY CONF IG._ MAC'_5"2-52-:_OI
NAA:: 99-I_6156l

_•1.3•1.1•2.k

•3.1•1.2•_•I

6.1.3.1.1.2.L.2

6•1.3•1.1.2•L•3

6•I•3.1.1•2•_•&

6,1•3•1.1•2•_•5

6•1.3•I•I•2•_•6

6•1•3.1•1.2._.7

6•I•3.1.1.2•_•8

6•1.3•I•I•2•_•9

6•1.3.1.1.2•_•I0

.3•1.1•2•_.11

Fill the SEstem

Pressurize the Alcohol Supply to 50 psi[maxim_m.

Open the facility Propellant Fill Valve and admit

alcohol up to the FUEL CHG VALVE - 15A in Component

Package "D".

Record the totaltanking system weight.

Open the FUEL CHG VALVE - 15A in Component Package "D".

Continue to fill until 155.3_ pounds of alcohol are

tanked.

Close the FUEL CHG VALVE - 15A in Component Package "D".

Close the facility Vent Valve•

Close the FUEL TANK VENT VALVE - _A in Component Package

liB" •

Close the Alcohol Fill Valve.

Depressurize the Alcohol Supply.

Remove Alcohol Supply from FUEL CHG PO!iT - 15 in

Component Package "D".

NOTE: Care should be taken not to spill any residual
alcohol left in fill tubes. Any that is spille_i

should be removed from the system.

B

O

PREPARED BY: J. },_ayne DATE[APPROVED FOR NAA:

_A.'!'EI ,." " .;' / "" "_ ..' "-'.'_",
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

LOADING PROCEDUItF__
NAME OF TEST

PART NO. 2-DAY CONFIG._M._._
LNAA

TEST NO.. 1061_6-/_O1 SHEET.._OF_..4.]__
...... f MAC_-5270|

I4-DAY _ui_r=u. 1,NAA 99-i 06156

6.1.3.1.1.2._.12

6.I.3.1.I.2._.13

6.1.3.1.1.2._.1_

6.1.3,1.2

6.1.3.1.2.1

6,1,3,1,2,1,1

6.1.3.1.2.1.2

6.1.3.1.2.1.2.1

6.1,3.1.2.1.2.2

6.1.3.1.2.1.2.3

Replace caps on FUEL CHG PORT - 15 and FUEL CHG VALVE -
15A in Component Package "D".

Remove the Facility Vent Valve frlm the FUEL TANK V_T -

& in Component Package "B".

Replace caps on F'JEL TANK VENT - & and FUEL TANK VENT

VALVE - _A in Component Package "B".

Tank_. K For Liquid Cal£brat_on

"Freon TF" Fill Procedure

System Condition

All t_e engine components are considered to be installed
and sealed and the Engine System is considered to be

clean and dry. Connect the propellant fill system and
vent lines as schematical_ illustrated in Figure 27

All valves are considered closed except the tank
isolation cartridge valves in Component Packages "C" and

"D" are replaced by a bypus assemblies (Figure 17 )
and flowmeters and the OXID TANK VENT VALVE - 6A in

Component Package "B" is open.

Bleed "Freon TF"

Admit "Freon TF" up to the facility "Freca TF" Fill Valve.

Open the Fill Bleed Valve to remove all air from the

"Freon TF" suppl_ llne.

Close the Fill Bleed Valve when only liquid flows.

PREI='_D BY:
OATEIAPT_IOVEDFORNAA: . DATE

" .._,

72}

B
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AMlel CAN& OIVI|ION O Ir N'ORTN _ &VIA'IrlON INC

0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PI_OCt:;DUr,;LL_
F MAC

PART NO. 2-DAY CONFIG. I'(NAA.

TEST NO. 106156-/+O1 S:_E_T. 6---_--C;----_
MAC .........

14-DAY CONFIG. { q2-q; '/0!NAACP- '__TS_

,1.3.1.2.1.3

6.1.3.1.2.1.3.1

6.1.3.1.2.1.3.2

6.1.3.1.2.1.3.3

6.1.3.1.2,1,3,_

6.1.3.1.2.1.3.5

6.1.3.1.2.1._

6.1.3.1.2.1._.I

6.1.3.1.2.1.A.2

Evacuate S_st em

For the initial filling, it will be necessary to evacuate

the propellant tank bladder, the propellant feed system to

the TCA's and the propellant charge line.

Open the Facility Vent Valve

Operate ti_e evacuating system.

Open the Vacuum Shutoff Valve.

Open the OXID CHG VALVE - 11A in Component Package "C" slowly.

Operate the vacuum system until a pressure of 7.0 psia or

less is present in the system.

NOTE: Do paragraphs 6.1.3.1.1.1.3.6 through 6.1.3.1.1.1._.2

as rapidly as possible to prevent vacuum decay.

Close the OXID CHG VALVE - 11A in Component Package "C".

Close the Vacuum Shutoff Valve.

Stop the evacuating system operation.

Verify OXID TN_K VENT VALVE - 6A in Component Package "B"

is open.

Fill the System

Pressurize i'Freon TF" supply to 50 psig maximum.

Open the facility Propellant Fill Valve and adz it "Freon TF"

up to the OXID CHG VALVE - 11A in Component Package "C".

PREPARED BY: DATE APPROVED ILRZ)RNAA:

I I v s :_ .: r,

t_< _L Date_ " ."tJ " i.,_

i " .... ""- DATE
Jl_" " _,--_ _ I °
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O

DESIGN APPROVAL TEST

• ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PP,OCEDUHES
• fMAC

.PART NO. 2-DAY CONFIG'(NAAL

TEST NO..,106156--Lt01 SHEET...____6_OF 413

14-DAY CONFIG. _"MAC--gg-g2?O1
NAA _9-106156l

6.1.3.1.2.1._.3

6.1.3.I.2.1._._

6.1.3.1.2.1.A.5

6.1.3.1.2.1._.6

6.I.3.I.2.1._.7

6.1.3,1,2,1,_.8

6.1.3.I.2.1._.9

6.1.3.1.2.1._.I0

6.1.3.I.2.1.h.11

Open the OXID CHG VALVE - 1IA in Component
Package "C".

Continue to fill until "Freon TF" no longer flows into

the system as determined by viewing the tanking equip-

ment sight gauges.

Vent "Freon TF" supply pressure.

Close the OXID CHG VALVE - 11A in Component Package "C".

Close the Facility Vent Valve.

Close the "Freon TF" Fill Valve.

Remove the "Freon TF" supply from OXID _G PC_T - 11
in Com_nent Package "C".

NOTE:
m

Care should be taken not to spill a_ residual

"Freon TF" left in fill tubes. Any that is

spilled should be removed from the system.

Replace caps on OXID CHG PORT - 11 and OXID CHG VALVE -

11A in Component Package "C".

Install three (3) way Solenoid Valve (N/O position)

on the Component Package "B" vent llne (oxid side)

downstream (when venting) of bulkhead.

DATEIAPt_OVEO FORN._:

PREPAREDBY: J " I
i

k

.. '_ M ,/ I _ {f _ "'_'_Q,,"

g-zS075-1

DATE
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A OIVI$*ON OI 'r "NOMT_-4 A_Itm_ICA_'4 AV,Alr_o t_ iN(-

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. LOADING PROCEDURES

PART NO. 2-DAY CONFIG.,_.A_
LNAA

TEST NO.. 1061,56.-401.SHEET 67 OF1_._.].3_

14-DAY CONFIG.[ MAC to _o_,
[ NAA_

,.I.3.1.2.2

6.1.3.1.2.2.1

Alcohol Fill Procedure

System Condition

All the engine components are considered to be installed

and sealed and the Engine System is considered to be

cle_l and dry. Connect the propellant fill systam

and vent lines as schematically illustrated in Figure 28

All valves are considered closed except the tank

isolation cartridge valves in Component Packages "C"

and "D" are replaced by a bypass (Figure 17 _ and

flowmeters and the FUEL TANK VENT VALVE - &A in

Component Package "B" is open.

Bleed Alcohol

Admit alcohol up to the facility alcohol Fill Valve.

Open the Fill Bleed Valve to remove all air from the

alcohol supply line.

Close the Fill Bleed Valve when onlj liquid flows.

Evacuate System

For the initial filling it will be necessary to evacuate

the propellant tank bladder, the propellant feed system

and the propellant charge line.

Open the Facilitz Vent Valve

Operate the evacuating system.

Open the Vacuum Shutoff Valve.

PREPARED BY: DATE I APPROVED FOR NAA: DATE

Rev.B ._? g _)-_,...,,Date I_-. ,/P 6
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& DtVI.ION O_ NOATI-I AMIKNICAN AVt_TION INC

j"

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST LOAD IN G FItOCEDUILES

.o co. o
LNAA

6.1.3.1.2,2.3.4

TEST NO 106156-/_01 _HEET 68 OF__4._
• MAC 5_> oT----

14-DAY CONFIG. { NAA., 99-i_156

6.1.3.1.2.2.3.5

6.1.3.1.2.2.3.6

6.1"3.1.2.2.3.7

,6.1.3.1.2.2.3.8

6,1.3.1.2.2.3.9

6.1.3.1.2.2.&

6.1.3.1.2.2.4.1

6.1.3.1.2.2.4.2

6.1.3.1.2.2,h.5

6.1.3.1.2.2.&.6

6.1.3.1.2.2.4.7

f

C

Open the FUEL CIIG VALVE - 15A in Component Package "D"

slowly.

Operate the vacuum system until a pressure of 7.0 psla

or less is present in the system.

NOTE: Do paragraphs 6.1.3.1.1.2.3.7 through 6.1.3.1.1.2._.2

as rapidly as possible to prevent vacuum decay.

Close the FUEL CHG VALVE - 15A in Component PackaGe ,,D:_.

Close the Vacuum Shutoff Valve.

Stop the evacuating system operation.

Verify FUEL TANK VEJqT VALVh . &A in Component Package "B"

is open.

Fill the System

Pressurize alcohol supply to 50 psi_ maximum.

Open the facility Propellant Fill Valve and admit alcohol

up to the FUEL CHG VALVE - 15A in Component Package "D".

Open the FUEL CHG VALVE - 15A in Component Package "D".

Continue to fill until alcohol no longer flows into system

as determined by viewing the tanking equipment sight gau&es.

Vent Alcohol supply pressure;

Close the FUEL CHG VALVE - 15A in Component Package ':L".

Close the Facility Vent Valve.

PREPARED BY:

_EC.,K_Y:

DATE IAPPROVED FOR NAA: DATE'
J. Ma_rne I

_¢'E'_ 6" "t_ ('_'' •

g'-,_.-e,/ I Z(r v _(t_-_-- _ .... ,
f ii

Date _" la'-_

B
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HO C ]i_. E,T DY l"_i E
A DIVlIION OF NOmT_ AMI_tCAt_ AVIATION INC

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PROCEDUP_

PART NO. :>-DAY CONFIG.{I _

TEST NO.. ,106156-401 SHEET 69 OF 41.,3

14-DAY CONFIG. _'MAC 57-5270!
NAA 99-106156L

.3.1 o2.2.L_.8

6.1.3.1.2.2._.9

6.1.3.1.2.2._.IO

6.1.3 .1.2.2._.11

6.1.3.2

6.1.3.2.1

6.1.3.2.1.1

Close the Alcohol Fill Valve.

Remove the Alcohol supply from FUEL CHG PORT - 15 in

Component Package "D".

Care should be taken not to spill any residual

Alcohol left in fill tubes. Any that is spilled

should be removed from the system.

Replace cape on FUEL CHG PORT - 15 and FUEL CHG VALVE -

15A in Component Package "D".

Installthree (3) way Solenoid Valve (N/O position) on

the Component Package "B" vent line downstream (when venting)

at the bulkhead.

Refill for Liquid Calibration

"Freon TF" Refill Procedure

S_stem Condition

The refilling procedure shall be used when the system

is partially filled with safety fluid. All valves are

to be closed except the tank isolation cartridge valves

and the OXID TANK VENT VALVE - 6A in Component Package

"B". Connect the propellant fill system lines per

Figure 27.

NOTE: Torque values of Table I

all times.

shall be utilized at

PREPARED BY: J. H,a.yne DATE IAPPROVED FOR NAA:
I ,4P.. .._ ,

(,,- 9.- y '

DATE

0

©
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A OOVtSlON OF _OmTt.e AMRIqICA_ AVJA'r*oN 0NO

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

LOADING FROCEDURES
NAME OF TEST TEST NO., 106156-401 SHEET?O OE 413

14-DAY CONFIG. {MAC 52-52701NAA.I 99-I06 II56

6.1,3.2.1.2

6.1.3.2.1.2.1

6.1.3.2.1.2.2

6.1.3.2.1.3.3

6.1.3.2.1.3.4

6.1.3.2.1.3.5

6.1.3.2.1.4

6.1.3.2.1.4.1

6.1.3.2.1.4.2

6.1.3.2.1.4.3

Bleed "Freon TF"

Admit "Freon TF" up to the facility "Freon TF" Fill Valve.

Open the Fill Bleed Valve to remove all air from the

"Freon TF" suppl_ _line.

Close the Fill Bleed Valve when only liquid flows.

Evactmte System

Refilling requires only evacuation of. the facility feed system.

Open the Vacuum Shutoff Valve.

Operate the evacuation system until a pressure of 2.0 psia

or less is present in the feed lines.

Close the Vacuum Shutoff Valve.

Stop the evacuating system.

Verify OXID TANK V_T VALVE - 6A in Component Package "B"
is open.

Fill the System

Open the facility Vent Valve.

Pressurize the "Freon TF" supply to 50 ps_maxim_m.

Open the facility Propellant Fill Valve and a&mit propellant

up to the OXID CHG VALVE - 11A in Component Package "C".

PREPARED BY: J. Mayne DATE IAPPROVED FOR NAA:

I
DATE

B

]_-15075-1
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O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. LOADn_G P!_,OCEDUR_

PART NO. 2-DAY CONFIG LM._
tr_u_

TEST NO.. 106156-4+01 SHEET 'TI OF413

14-DAY CONFIG _'MAC _9-_?'701
NAA _9-1(_156L

6,1,3,2,1 .h.6

6,1,3,2, I ,_,7

6,1 o3,2,1,&,8

6,1,3,2,1 ,h,?

6.1.3,2,1 .&.,10

6.1,3.2.1._.11

Open the OXID CHG VALVE - 11A in Component Package "C".

Continue to fill until the "Freon YF" no longer flows

into the system as determined by viewing the tanking

equipment sight gauges.

Vent "Freon TF" supply pressure.

Close the OXID C[[G VALe% - 11A in Component Package "C".

Close the facility Vent Valve.

Close "Freon TF" Fill Valve.

Remove "Freon TF" supply from OXID CHG PORT - I1.

NOTE: Care should be taken not to spill any residual

"Freon TF" left in fill tubes. Any that is spilled

should be .removed from the systeal.

Replace caps on OXID CHG PORT - 11 and OXID CHG VALVE -

11A in Component Package "C".

Alcohol Refill Procedure

System Condition

The refilling procedure shall be used when the system is

partially filled with safety fluid. All valves are to

be closed except the tank isolation cartridge valves

and the FUEL TANK V_T VALVE - &A in Component Package "B".

Connect the propellant fill system lines per Figure 28.

NOTE: Torque values of Table I shall be utilized at

,all times.

PREPARED BY:
J • _).Tne

DATE

_, r,-.-.]av_r_,.{ f u,.% ' •
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. I_,kD_'_G PROCEDURES
• r MAC

PART NO. 2-DAY CONFIG. L,INAA

TSST..0 1 15 -.0! -
MAC _-)_!
NA .... " ,,,14-DAY CONFIG. A 99 106156

6.1.3.2.2.2

6.1.3.2.2.2.1

6.1.3.2.2.2,2

6.1.3.2.2.3.3

6.1.3.2.2.3._

6.1.3.2.2.3.5

6.1.3.2.2'&

6,1.3.2.2.&.I

6.1.3.2.2.&.2

6.1.3.2.2._.3

i
I
!
!

I

i
I
d

Bleed Alcohol

Admit alcohol up to _he facility alcohol Fill Valve.

Open the Fill Bleed Valve to remove all air from the

Alcohol supply line.

Close the Fill Bleed Valve when only liquid flows.

Evacuate System

Refilling •requires only evacuation of the facility feed system.

Open the Vacuum Shutoff Valve. "

Operate the evacuation system until a pressure of 2.0 psia

or less is present in the system.

Close the Vacuum Shutoff Valve.

Stop the evacuating system. •

Verify FUEL TA/_K VENT VALVE - 6A in Component Package "B"

is open.

Fill the S_stem

Open the Facility Vent Valve.

Pressurize the alcohol suppl_ to 59 psi_ .maximum.

Open the facility Propellant Fill valve and admit propellant

up to the FUEL C[{G VALVE - 15A in Component Packa&e "D".

DATE

R--15 _'/.5-1 731

B



I_OC K 1ST IDY N E
• DIV*_ION OF NOR'Ill AMItI_*'CAN A',,,AT_ON ,_C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

IX)ADiNG PROCEDURES
NAME OF TEST.

PART NO. 2-DAY CONFIG._ MAC"
LNAA

106156-401
TEST NO. SHEET 73 OF 413

14-DAY CONFIG. { MAc _2-52701, NAA c}¢}-1061§ 6

6.1.3.2.2._.8

6.1.3.2.2.&.9

6.1.3.2.2._.I0

6.1.3.2.2.&.11

Open the FUEL CHG VALVE - 15A in Component Package "D".

Continue to fill until the alcoholno longer flows into

the system as determined by viewing the tanking equip-

ment sight gauges.

Vent alcohol supply pressure.

Close the FUEL CHG VALVE - 15A in Component

Package "D".

Close the facility Vent Valve.

Close Alcohol Fill Valve.

Remove Alcohol supply from FUEL CHG PORT - 15.

NOTE:
m

Care should be taken not to spill any residual

alcohol left in fill tubes. Any that is spilled

should be removed from the system.

Replace caps on FUEL CHG PORT - 15 and FUEL CHG VALVE -

15A in Component Package "D".

PREPARED BY: DATEIAPPROVED FOR NAA:
DATE

0

0

732 R-15075-1



0

(SE7) _

TESTNAME OF TEST D,P'.AII'_,A.i;L CLE_,_ PROCF_,DUIIII_

PART NO. Z-DAY CONFIG.{_
14-DAY CONFIG. J'MAC 5_-_;qnl

NAA qO- :I(Y-_'I_L

6.2.1.1.2

,6.2.1.1.2.1

6.2.1.1.2.2

6.2.1.1.2.3

6.2.1.1.2.4

6.2.1.1.2.5

Lraln and Clean Procedures (System in Vertical position)

PropellantAs (NTO & N_)_ (Record all specified data on
paragraph 7.6.7.4. )

Oxidizer Drain and C_ean Procedu_

System Condition

The Engine System is full of propellant from the propellant

tank to the TCA's. All valves are considered closed except

the tank isolation cartridge valves, the PSOV and the
auxiliary oxidizer purge valves, The TCA throat seals and

service connections are installed per Figure 29.

Tprque values of Table I shall be utilized at all
times.

Oxidizer Dr@iN

Open the aXID TANK VENT VALVE - 6A in Component Package "B".

Open the Oxidizer Purge Valve.

Open the #2 Oxidizer Drain Valve connected to the Oxidizer

Purge Valve.

Open the #1 GN2 Supply Valve and admit 50 +2 pslg GN2 to
ethe QXLD CHG PORT - 11 in Component Package "C".

Open the QXID CHG VALVE - 11A in Component Package wC*.

PREPAE_D BY: OATIt IAP;'_R_j !] IR)R 14AA:

J'l_'yne,,,,, ! /_.-/ "_,

c_{F.,,c_,_BY: - /"_._/t A O:m:;I - _, h" ," / _ _ _ ,

?'5"3



IiOCli_ ETD¥ _ E
A DOVIStON OW NO_ AMI[_CAN AV,AT'O_ ,r4C

O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE?)

NAME OF TEST.DRAIN ANb CI_F-_N PROCIE)URES

PART NO. 2-DAY CONFIG._.M.A.C
LNAA

TEST NO. 106156-401

14-DAY CONFIG./MAC b2S4_1--'75_OF-41_-
t NAA 99-106156'

6.2.1.1.3.7

When NTO no longer flows from the #2 Oxidizer Drain Valve,
close tr,e #2 Oxidizer Drain Valve connected to the

Oxidizer Purge Valve.

Actuate with 26 VDC all the TCA NTO propellant valves then

immediately reduce to 10 VDC.

When NrO no longer flows from the TCA's, close the #I ON 2
Supply Valve connected to Component Package"C" then

deactuate the TCA NTO valves.

Close the OXID CHG VALVE - 11A in Component Package "C".

Oxidizer System Cleanin_

Regulate "Freon _" pressure to 50 _5 psig.

Open the OXID CIIGVALVE - 11A in Component Package "C".

Open #I "Freon MF" Drain Valve.

Open the "FreonMF" Supply Valve to admit "FreonMF, to

the O_ID YURGE - 13 port.

When the "FreonMF" flows from #1 "Freon MF" drain close

the GXID CHG VALVE - 11A in Component Packaga "C" and the

#I "Freon MF" Drain Valve.

Using a 26 VDC signal, actuate #11, #12, #13, #14, #15 and

#16 TCA NTO propellant valves (Figure 16) for approximately

ten (101 minutes cycling all valves off for approximately

2 seconds every minute.

Using a 26 VDC signal, actuate #1, #2, #3, #4, #5, #6, #7,

#8, #9 and #10 TCA, NTO propellant valves (Figure 16) for

approximately ten (10) minutes cycling all valves off for

approximately 2 seconds every minute.

PREPARED BY: • DATEIAPPROVED FOR NAA:

P.HFP.R_I% RY T . .,_ • .

DATE

Z,- z,/ c,,

@

U

73& R-15075-1
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& ¢)*V|l*Oe'_ ¢)P _OIqT_l &MI[IIIIC.&N AVIATION, II*eG

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN PROCEDURES

P_T.o 2DAYcontour:
L_.,A

TEST NO. 10615(:_/+D1, SHEET "/6__O_.413
f __5p._5270i _

14-DAY CONFIG.INAA 99--IO61_6

6.2.1.1.3.8

6.2.1.1.3.9

_.2.1.1.3.10

6.2.1.1.3.11

6.2.1.1.3.12

6.2.1.1.3.13

6.2.1.1.3.14

6.2.1.1.3.15

6.2.1.1.3.16

6.2.1.1.3.17

6.2.1.1.3.18

Open the aXID CHG VALVE - 11A a_ the aXID TEST VALVE - 12A

in Component Package "C".

Open the #1 "Freon MF" Drain Valve connected to Component

Package "C". (Reference Figure 29.)

After two (2) minutes, close the "FreonNF" Drain Valve
connected to Component Package "C",

Repeat steps 6.2.1.1.3.9 and 6.2.1.1.3.10 three (3) more
times.

Reduoe pressure of "Freon _",supply from 50 to 0 peig.

Close the "FreonMF" Supply Valve.

Let the Engine Syst_ stand a minimum of fifteen (15)

minutes. (Record this stand time.)

Regulate the #1GN 2 supply to 50 psig.

Oven the #2 "Freon MF" Drain Valve connected to the

Oxidizer Purge Valve.

Openthe_10"2SupplyValveanda_it50A2_ig_
through the OXID CHG PORT - 11 and OXID TEST PORT -12

in Component Package "C".

Take a 1OOml sample of tLe fluid flowing from the #2
UFreonMF" Drain Valve and when "Freon_F" no longer flows

from the #2 "Freon MF" Drain Valve, close the #I ON2

Supply Valve connected to the QXID CHG _ORT - 11 and the
aXID TEST PORT- 12 in Component Package "C". Analyze the

liquid sample per RA0615-022 and record the result.

PREPARED BY: " DATE]APPROVED R3R NAA; DATE

C'HE_-'G'Y'_'- .... DATE

R-IS075-1 735



ROCK E TDYP_ _EE
A DaV*IaC)N OW NONTH A_iNmCAh* AVIAT*ON. IN¢

• , ,,|,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST.. DRAIN AI;D CIEAN PEOCEDU_S, TEST NO.,I,06156-L01 SHEET '/7 OF 413

PART NO. Z-DAY CONFIG.{_"" 14-DAY CONFIG.{ Mb_c C2-52701• NAA_ 99.-106156

_.1.1.3.19

6.2.1.1.3.20

6.2.1.1.3.21

6.2.1.1.3.22

6.2.1.1.3.23

6.2.1.1.3._

6,2,1,1,3,25

6.2.1.1.3.26

6.2.1.1.3.28

6.2.1.1.3.29

Close the #2 "Freon I,_" Drain Valve connected to the

Oxidizer Purge ValVe.

Reduce the pressure at the i/I GN 2 Supply Valve from

50 to 0 psig.

Regulate "Freon t_" pressure to 50+5 psig.

Close the OXID _ST VALVE- 12_% in Component Package "C".

Open the #I "Freon ]._" Drain Valve.

Open the "Frcon 12" Supply Valve to adroit "Freon IY" to

the trXIL PURGE - 13 port.

lJhen only "Freon _" flows from #I "Freon t_" drain close

the OXID CEO VAUJE - 11A in Component Package "C" and the

#1 "Freon I_" Drain Valve.

Using a 26 VLC _ignal, cycle the #14 and #16 TCA ETO

propellant valves 25 times as follows:

Ten seconds On (mdnimum)

Two seconds off (maximum)

Repeat paragraph 6.2.1.1.3.26 with #11 and #12 TCA NT0

propellant v_lves.

Repeat para6raph 6.2.1.1.3.26 with ff_3 and #15 TCA NTO

propellant valves.

Repeat parnEraph 6.2.1,1.3.26 with #2 and #5 TCA i_O

propellant v_lves.

PREPARED BY: DATE APPROVED FOR NAA: D'ATE'

J .I,_yne

CHECKE BY" _,¢ i "

736
R-15075-1

©

0

0
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A DeVIl*ON ,OW _OMTI.e AMtM*¢AN &VlAT*ON. rune

• , ,, ,,, , , .,.

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER
(SE7)

SYSTEM

..,L, CLEAN PROCEDURES_AME OF TESTERAII" '""

Lr_

TEST NO. 1061_56,401 _HEET 78 OE 41"_
" MAC .,_ -52701

4-DAY CONFIG.{ NAA_ 99,1061_ 6 .

6.2.1.1.3.30

6.2.1,1.3.31

6.2.1.1.3.32

6.2.1.1.3.33

6.2.1.1.3.34

6.2.1.1.3.35

6.2.1.1.3.38

6.2.1.1.3.39

Repeat paragraph 6.2.1.1.3.26 with #3 and #4 TCA liTO

propellant valves.

Repeat paragraph 6.2.1.1.3.26 with #9 and #10 TCA hTO
propellant valves.

Repeat paragraph 6.2.1.1.3.26 with #7 and ;f8 TCA I_0

propell_nt valves.

Repeat paragraph 6.2.1.1.3.26 with #1 and #6 TCA I_O

propellant valves.

ACtuate with 26 VLC all TCA hTO propellant v_ives for

15 seconSs w and then reduce "Yreon MF" pressure to 30 _2 pelgo

Actuate with 26 VLC #1, #5, 112 and #I_ fCA i_TO propellant

valves and obtain at least 130 _i "Freon ':Y" sample from
each valve actuated.

[eactuate #I,#5, #12 amd _ TCA NTO propellant valves.

Open the (KID CHG VALVE - 11A and OXIE TEST VALVE - 12A

in Component Package "C".

Open the #1 "Freon I_Y" grain Valve connected to

ComponentPackage "C".

After three (3) m_nutes of flow, obtain a 100 ml sample of
Freon _ then close the #1 "Freon _2" Drain Valve connected

to Component Package "C".

_REPAREDBY:

3._yne

CHF'CK_p_Y: ,Z _" "/

DATEIAPPROVEDFOR HA/t: DATE

ii i ii ii

R-15075-1 757



HOCK IETDYN E
A I_vlStON OW NOmTH A_IImIICAN AV*_TION tNC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AI_)MANEUVER SYSTEM
(SET)

TEST DRAIN AND CLEA_ PROGEDUI_._ TEST NO 106156-401 SHEET ?9 OE413NAME OF

{_C . --'4 nAY CO "='r- fMAC 52-527Q]----- --PART NO. Z-DAY CONFIG. ' -_' "'"_'[NAA c_-106156

.2.1.1.3.40

6.2.1.1.3.40.1

6.2.1.1.3.40.2

6.2.1.1.3.41

6.2.1.1.3.42

6.2.1.1.3.43

6.2.1.1.3._

6.2.1.1.3.45

,2.1.1.3._

6.2.1.1.3.47

Analyze the samples from paragraphs 6.2.1.1.3.35 and

6.2. I. 1.3.39 per RA0615-022. (Record these results. )

If the sample shows a concentration greater than 1 ppm

NTO repeat paragraphs 6.2. I. I.3.21 and 6.2. I. I.3.26

through 6.2.1. 1.3.40.

If the sample contains less than 1 ppm NTO continue to

paragraph 6.2.1 _1.3.41 •

Lepressurize the "Freon _" Supply.

Close the "Freon MF" Supply Valve.

Open the #2 "Freon l,_" Drain Valve connected to the

Oxidizer Purge Valve.

Open the #1 GN_ Supply Valve and admit 50 _+2 psig GN 2

t_mough the GXID CHG PO_ - 11 and OXID TEST PORT -12

in Component Package "C".

When "Freon MF" no longer flows from the #2 "Freon MF"

Drain Valve, close the #I G142 Supply Valve connected to
the OXID CHG POE_ - 11 in Component Package "C".

Close the #2 "Freon P2" Drain Valve connected to the

Oxidizer Purge Valve.

Close the OXID CHG VALVE - 11A and OXID TEST VALVE - 12A

in Component Package "C".

PREPARED BY:

J .Mayne

CHFCk_D RYT ,'A /_

.....;.7¢,;.i.
._<_g__>".___,
73s

DATE I APPROVED FOR NAA:

DATE

_-15075-i

O

tJ
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1_0 C IlL E T I)¥ I'll E
A OIVI_rON ov NOMTH AP,4EM*CAN AV,ATION INC

I , ,

.DESIGN APPROVAL TEST -

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TESI DRAIR AND CLEAN PROCEDURES

•C fMACPART NO. Z-DAY ONFIG.,....
LN/_

TEST NO.-100156-401
f MAC

14-DAY CONFIG. ,(
L NAA.

SHEET 80 0F413
52-52701

9o...._ _ 156

6.2.1.1.3.48

6.2.1.1.3.49

6.2.1.1.3.50

6.2.1.1.3.51

6.2.1.1.3.51.1

6.2.1.1.3.51.2

6.2.1.1.3.52

6.2.1.1.3.53

6.2.1.1.3.54

6.2.1.1.3.55

6.2.1.1.3._

6.2.1.1.3.57

Close the Oxidizer Purge Valve.

Adjust the #2 GN 2 Supply to supply 150 _+5 psig to the
Oxidizer Purge Valve.

Slowly open the Oxidizer Purge Valve.

Using a 12 +I VDC sign ql, cycle the #14 and #16 TCA NTO

propellant valvea twenty-five (25) times as follows :

Ten (10) seconds on (minimum)

Two (2) seconds off (maximum)

Repeat paragraph 6.2.1.1.3.51 with #11 and #12 TCA NTO

propellant valves.

Repeat paragraph 6.2.1.1.3.51 with #13 and #15 TCA NTO

propellant valves.

Repeat paragraph 6.2.1.1.3.51 with #2 and #5 TCA NTO

propellant valves.

Repeat paragraph 6.2.1.1.3.51 with #3. and #4 TCA NTO

propellant valves.

Repeat paragraph 6.2.1.1.3.51 with #9 and #10 TCA NTO

propellant valves.

Repeat paragraph 6.2.1.1.3.51 with #7 and #8 TCA NTO

propellant valves.

PREPARED BY:

J .Mayne

P,.-1 ._075-'!

OATE.IAPPROVED POR NAA:

i ,

DATE



ROCI( ETD¥ £'_i E
A DIVtSlON OP' NO_'rH A_E_CAN AVIATION INC

0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. DRAIN AND CLEAN PROCEDUHES

PART NO 2-DAY CO_:FIG [ MAC
[NAA

81 E413I._TEST NO.,1061_36-401 ,SHEET__O __

14-DAY CONFIG.{MAC- 52-52701NAA_ 99-1061_ 6 _._

.1.3.58

6.2+1.1.3.59

6.2.1.1.3.59.1

6.2.1.1.3.59.2

6.2.1.1.3.60

6.2.1.1.3.61

6.2.1.1.3.62

Repeat paragraph 6.2.1.1.3.51 with #1 and #6 TCA _TO

propellant valves.

Using a 12 ±1VDC Signal, cycle all sixteen (16) TGA h_O

propellant valves for forty (40) minutes as follows:

Ten (10) seconds on (minimul_)

Two (2) secofids off (maximum)

Open the OXID CHG VALVE - 11A and the OXID _EcT VALVE - 12A

in Con]ppnent Package "C".

Open the #1 "Freon MF" Drain Valve connected to Component

Package "C".

After approximately five (5) minutes, close the OXID CHG
VALVE - 11A and the OXID TEST VALVE - 12A in Compo:ent

Package "C".

Reduce the pressure to the OXID FURC_ - 13 port to O psig.

Disconnect the servicirg connections from the Oxidizer

Purge Valve and from the OllD CHG PORT - 11 and the OXID

TEST PORT - 12 in Compo:,ent Package "C".

Open the GXID C_IG VALVE- 11A in Component Package "C".

Using thevapor detector, determine the NTO and "Freon_?"

vapor concentrations at the OXID CHG PORT - 11, at the OXTD

PURGE - 13 port and at TCA's #I, #5, _12 and #1_ with the

TCA oxidizer propellant valves open. (Close fCA valves

after sampling.) (Record these values.)

PREPARED BY:
.I .Mm v-_A DATE IAPPROVED _'_FORN&A: DATE

+9" I

0

0

7&O R,-15075--1



O
A 01vl.lo_ OP _OMT_ AMmmtCAN AVIaTiON. _C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AMD MANEUVER SYSTEM

(SET)

MAPAE OF TEST_ ]_RATN A_m CEEAII PROCEI)_

PART NO. 2-DAY CONFIG._.A.b
LNAa

106156-401 e _ 82 1TEST NO_ oHEET o_ oEL 3
'4 nAY _L.c,_ fl_ 5_-5270] --

6.2.1 .I .3.66.1

6.2.1 .I .3.66.2

6.2.1.1.3.66.3

6.2.1.1.3.66.A

6.2.1.1.3.6V

If vapor concentration is less than 20 ppm, continue with
paragraph 6.2.1 .I.3.81.

If either vapor concentration is greater than 20 ppm,

reinstall the #2 GN2 Supply Line, the #I "Freon MF" Drain
Line and related plumbing and close all valves except the

GXID TANK VENT VALVE- 6A in Component Package "Bm and the

PSOV.

Repeat paragraphs 6.2.1.1.3.48 through 6.2.1.1.3.50 and

6.2.1.1.3.59 through 6.2.1.1.3.66 until vapor concentration

is less than 20 ppm "Freon MF"' and NTO, then proceed to

paragraph 6.2.1 .I.3.81.

If after any two consecutive repetitions of paragraph

6.2.1.1.3.66.3 the vapor conceatration of the NTO a_

"F{eon MF" have not changed and dropped below 20 p_p

proceed to paragraph 6.2.1 .I.3.67.

Connect an evacuation 8ys_m to the OXID CHG POR_ - 11 in

Component Package "G" and to the OXID TANK VENT - 6 in

Component Package "B". (Figure 31)

Close the Oxidizer Purge Valve.

Verify that the GXID CHG VALVE - 11A in Component
Package "C" and the GXID TANK VENT VALVE - 6A in Component

Package "B" are open.



ROCI( ETD¥_ E
DIVlSIOI',_ O_ _O_TH AM[RICAF'._ AV_AT_O_ tr_¢:

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TESTD-HAIN A._GLCLEAN PROCEDU.,_._,S

PART NO 2-DAY CONFIG* tMAC"
INAA

TEST NO 106156-Z01 SHEET 83 OF_413

14-DAY CONFIG f MAC 52-52'7(31
NAA 99-106156L

6.2.1.1.3.73

6.2.1.1.3.76

6.2.1.1.3.77

6.2.1.1.3.78

Verify that the Vacuum Shutoff Valves are closed.

Turn on the evacuation system.

Open tLe #2 Vacuum Shutoff Valve connected to the (KID

TANK VEI:T - 6 in Con,ponent Package "B".

Open the #1 Vacuum Shutoff Valve connected to the OXID

CHG PORT - 11 in Component £ackage "C".

Vacuum dry the system for a minimum of 240 minutes.

Close the OXID TAEK "/_HT VALVE - 6A in Component

Package "B".

Turn off the evacuation system and vent the vacuum syster:.

Open the OXID TANK VEhT VALVE - 6A in Compo_,ent Package "_".

Disconrect the evacuation system from tLe (TXID CHG PORT - 11

in Component Package "C" and from the OXID TA:_K VEhT - 6 in

Component ?ackage "B".

Remove the O_idizer Purge Valve from OXID P[tI_GE - 13.

Usirg the vapor detector, deternine the LTTOand "Freon t:F"

vapor concentration at the OXID i'URGE - 13 port, the (KID

CHG FORT - 11 in Componer_t Package "C" and at TCA's #I,_5,

#13 and #13 with tLe TCA oxidizer propellant valves open.

(Close TCA valves after sampling.) (Record these values.)

PREPAREDBY: DATEI APPROVEDFOR NAA:
I

J .Mayne I /9 . ,_

CHECKED BY: ' : _ ,¢ DATE 1

742

Z- W"(,,f-

DATE

P_-15075-I

®

©



I_OCI_ ETI)¥_ E
A OIVISlON O_ NORTH AMEriCAN AVIATION. INC
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@

INTERNed L E'TT [R

North American Aviation, Inc.

TO

Address

IL 5388-61h3

SU BJECT

DATE 2h March 1965

Those Concerned FRq_ Oemini ")_T Unit

Address D/896-388

Procedural Deviation - Design approval Test SDecification IOAI56-hoI

R--15o75-1

Durinp the SET oxidizer system cleaning procedure per the

DAT spec_ficatJon_ the liquid NTO concentration was reduced

to I ppm and the system was then purged three times without

reducing the NTO vapor concentration sicn_ficantly. Per

the specification, the system was then vacuumed for three

separate four hour periods and the NTO concentration still

remained as high as _00 ohm.

As the specification now reads, this vacuuming must continue

indefinitely until 20 ppm Js attained. It is obvious t,_at

the vacuuming o_eration is not rc_vcJng the NTO vapor con-

centrJticn at an acceptable rate and therefore an additional

paragraph will l e added as follows to provide for repeating
the flushJn_ and purging operation if three consecutive
vacuuminr ooerati6ns are _ncc_msful.

6.P.I.I.3.PO.].] If after performing paracraph _.?.I.I.3.PO.I

• two times the NTO vapor concentration

remains above 20 Oem, reheat paraFravhs

6.2.1.i.3.21 through 6.2.1.i.3.66.h.

The following unrelated corrections should also be made to

other portions of the specification.

6.2.1.2.3._:9.3 Cham e the callout "6.2.1.2.3._3" to

"6.2.i .2.3.82".

6.2.1.2.3.Q9.5 ChanFe the cailout "6.2.1.2;3._8" to

"6.2.1.2.3.72, 6.2.1.2.3.73 and

6.2.1.2.3.82".

Chan_e the callout "._:I_H"to " 'Freon-hF'".

Chan-e the call,nut "M_;H" to "'Freon-MF'".

6.2.1._. 3.]t3.2

_. _. Fi4e

Supervisor

(:emini 9\T Unit

MAC Enr'Jne er:i ng
°

i ii ii

3han e the callout "M34H" to "'Freon-MF'".

/s i
R. O. MeFahon

OemJnJ ['AT Unit



OIVI'IU I_d Oil ! NORTH AMII[IIIICAN AV|AT|ON IN_

0
_ , ,, , _ , m,,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

DRAIN AND CLF_R £ROCEBURES T T N 106156-401 S_7 T 84 Og 413NAN_EOF TEST. ES 0 ..... :_ --

PART NO. 2-DAY CONFI@.{ MAC 14-DAY CONFIG._Z__I _

.1:1.3.80.1

6.2. 1.1.3.80.2

6.2.1.1.3.81

6.2.1.1.3.81.1

6.2.1.1.3.81.2

6.2.1.1.3.82

6.2.1.1.3.85

6.2.1.1.3.86

6.2.1.1.3.87

If either the NTO or "Freon MF" vapor concentration is

greater than 20 ppm at any of these ports, reinstall the

Oxidizer Purge Valve on OXID P_RGE - 13 and repeat

paragraphs 6.2.1.1.3.67 through 6.2.1.1.3.80.

If the NTO and "Freon MF" vapor concentration is less than

20 ppm, proceed to paragraph 6.2.1.1.3.81.

With a Vapor detector determine the NTO and "Freon MF"
concentration at the OXID TANK VENT - 6. (Record these

values. )

If the NTO or "Freon MF" Concentration is greater than

20 ppm continue with paragraph 6.2.1.1.3.82.

If the NTO and "Freon MF" concentration is less than 20 ppm,

proceed to paragraph 6.2.1.1.3.91.

Connect an evacuation system to the OXID TANK V_T - 6 in

Component Package "B" and to the C_ID CHG PORT- 11 in

Component Package "C".

Close the Oxidizer Purge Valve.

Verify that the C_ID CHG VALVE - 11A in Component Package
"C" and the GXID TANK VENT VALVE - 6A in Component Package

"B" are open.

Turn on the Evacuation System.

Open the #2 Vacuum Shutoff Valve connected to the GXID TANK
VENT - 6 in Component Package "B" and then open the #1
Vacuum Shutoff Valve connected to Component Package "C".

Vacuum both sides of the bladder for.a minimum of 120
minutes,

PREP, d :
J .Mayne

CHECKED sBY: / _I /

DATE]APPROVED FOR NAA:

!
DATE

@

U
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• * OiVlQI_h* OP 14tONtN &I441[RI_.M_ &Vi4LTI()N. I*_G

__ m I m I

DESIGN APPROVAL TEST

ORBIT ATTITUI AND M/ EUV"c.R SYI "EM
(SET)

NAME OF TEST, _%AIN AN]; C[T_EN P1;_3C]_gFJ_

PART NO. Z-D,Y CONFIG.I!L._ •
4P_

LN,U

TEST . I[_I._,/_01 _,_

6.2.1.1.3.88

6.2.1.1.3.89

6.2_1.1.3.90

6.2.1.1.3.90.1

6.2.1.1.3.90.2

6.2.1.1.3.91

6.2.1.1.3.92

6.2.1.1.3.93

6.2.1 . 1.3.93.1

6.2,, 1.1.3.93.2

Turn off the evacuating system and vent first the vacuum

system connected to Component Package "C= and then the

system connected to Component Package "B".

Eisconnect the evacuation system frca the GXID TANK VENT - 6

in Component Package "B" and from the GXIE CHG POR_ - 11 in

Component Package "C".

Using the vapor detector determine the _T0 and "Yreon MF _

concentration at the OXID TANK VENT - 6 in Component

Package "B". (Record these valuee.)

If the NTO or "Freon MF" concentration i| greater than

20 ppm, repeat paragraphs 6.2.1.1.3.82 through 6.2.1.1.3.90.

If the NTO and "Freon MF _ concentration is less than 20 ppm

continue with paragraph 6.2.1.1.3.91.

Close all valves and allow the syste m to etamd for a
minimu_of 1 hour.

After a minimum of I hour open the Oxidizer Purge Valve,

the OXIDTANKVENTVALVE- 6A in Component Package "B_ and

the _XID CHG VALVE - 11A in Component Package "C".

Using a vapor detector determine the NTO and "Freon N1F.
concentration at the GXID PURGE - 13 port, the GXID CHG

PORT - 11 in Component Package "C" and at TCA's #I, #5,

#12 and #13 with the TCA oxidizer propellant valvee open.

(Close _CA valves after sampling.) (Record these values.)

If either the NTO or "Freon M_ _ concentration is greater

than 20 ppm, repeat paragraphs 6.2.1.1.3.66.2 through
6.2.1.1.3.89 and 6.2.1.1.3.91 through 6.2.1.1.3.93.

If the NTO and "Freom MF" concentration are less than

20 ppm, proceed to paragraph 6.2.1.1.3.94.

PREPA,_ED B/: DATE JAPPR_.D FOR klan;

R-15075-1

DATE



A DOVIIIO_ Ow NO_TM A_[_qCAN AVOATIO_ INC

DESIGN •APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

.©

,.,A,.,EOF-,-Es-r CL A"
,A,-rNO.2-OAYCON,;,O..I P_

r

TEST NO. 106156-/+01 SHEET 86 OF,4.13

MAC 52-_;270114-DAY CONFIG NAA 99L106156

1.1 °3.94

6.2.1.1,3.94.1

6.2.1.1.3.94o2

6.2.1.1.3.95

6.2.1°1.3._

6.2.1.1.3._

Using a vapor detector determine the NTO and "Freon _" vapor

concentration at the GXID TAhK VENT - 6 in Component Tackage
"B". (Record these values. )

If either vapor concentration is great_ than 20 ppm_ repeat
paragraphs 6.2.1.1.3.82 throuEh 6.2.1.1.3.90.

If both vapor concentrations arc less than 20 ppm, proceed to
paragraph 6.2. I. 1,3.95.

Repeat paragraphs 6.2.1.1.3.91 through 6.2.1.1.3.94 after a

minimum of 24 hours.

Close the OXID CSG VALVE - 11A, install caps on the OXID CEG

VALVE- 11A and _ID C}_G PORT - 11 in Component Package "C".

Install caps on the OXID TEST ±'OI_ - 12 and GXID TEST VALVE -

12A in Component Package "C".

Replace the "O"Rings P/N RD 262-_0,I_-IG02 on the redundant

seal and replace seal in (_,ID PURGE- 13.

Close the OXID TAi_E VEkT VALVE - 6A and replace caps on the

OXID TANK VEr,F VALVE - 6A and OXID TA_K VF_hT - 6 in Component
Package "B".

Fuel _rain and Clean Procedure

Sxs tam Condition

The Engine System is full of propellant from the propellant

tank to the TCA's. All valves are considered closed except

the tank isolation cartridge valves, the PSOV and the auxiliary i

fuel purge Valves. The TCA throat seals and service connections!

are installed per Figure 30. i

hOTE___/:Torque values of Table 1 shall be utilized at all ti_,es.

%

PREPARED BY:

J .Mayne

CHECKED BY; / _fj-_

DATE [APPROVED FOR NAA:

C,ATEI .

DATE!
<

0

©
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A O,V_ilON OP _OMT*4 AMI[MtCAP,, AVIATION SNC

O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER.SYSTEM
(SE7)

NAME OF TEST DRAIN AND CIZAN PROC?_I)UIP--3

PART NO. ;'-DAY CONFIG.{_

TEST NO..!06156-401 SHEET__8____OF___

14-DAY CONFIG. _ MAC_ 52-52701
l NAA_ 99-1_1_

6,2.1.2.2

6.2.1.2.2.1

6.2.1.2.2.2

6,2.1.2.2.3

6.2.1.2.2.4

6.2.1.2.2.5

6.2.1.2.2.6

6.2.1.2.2.7

6.2.1.2.2.8

6.2.1.2.2.9

6.2.1.2._

6.2.1.2.3.1

6.2.1.2.3.2

6.2.1.2._._

Fuel Drai n

Open the FUEL TANK VEt_ VALVE - _A in Oom_nent Package "B",

Openthe Fuel Purge Valve.

Open the #2 Fuel Drain Valve connected to the Fuel Purge
Valve.-

Open the #1GI_ Supply Valve and admit 50 ±2 psig GN2to the
Fb_L CHG PO/_ - 19 in Component Package "D",

Open the FUEL CHG VALVE - 15A in Component Package "D",

_en l_._ no longer flows from the #2 Fuel Drain Valve i
close the #2 Fuel Drain Valve connected to the Fuel Purge
Valve.

Actuate with 26 VDC allthe TCA _ propellant valves then
immediately reduce to IOVDC.

When _._ no longer flows from the TCA's close the #I GN2

Supply Valve connected to Component Package nDn then
deactuate the TCAM}_ valves.

Close the FUEL CHG VALVE- 15A in ComponentPackage nD=.

Fuel SysteclCleanlnR

•Regulate alcohol presaurt to 50_5 psi|.

Open the FUEL CHG VALVE - 15A in Component Package "De.

Open the #1 Alcohol Drain Vslvo,

,: t "" " --" ...... !

' P.--15075-1
-- . " 7_7

_. - ..



I_OC K ETDY NE
A DIVISION OI r NOIqTH AMEriCAN AV*ATION INC

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. DRAIN AND CLEAN PROCEDURES
r MAC

PART NO 2-DAY CONFIG'4NAA-L

TEST NO.106156-401 SHEET 88 OF._4_._
,, FMAC_ 5P-5P'70114-DAY

CONF b' "LNAA- _c_. 1C_ 15& ,

.1.2.3.4

6.2.1.2.3.5

6.2.1.2.3.6

6.2.1.2.3.7

6.2.1.2.3.8

6.2.1.2.3.9

6.2.1.2.3.10

6.2.1.2.3.12

6.2.1.2.3.13

6.2.1.2.3.14

Open the alcohol Supply Valve to admit alcohol to the
FUEL PURGE- 16 port.

When only alcohol flows from the #1 Alcohol Drain close

the FUEL CHG VALVE - 15A in Component Package "D" and the
#I Alcohol Drain Valve.

Using a 26 VDC signal, actuate #11, #12, #13, #14, #15 and

#16 TCA, MMH propellant valves (Figure 16) for apppr0ximately
ten (10) minutes cycling all valves off for approximmtely

2 seconds every minute.

Using a 26 VLC signal, actuate #1, #2, #3, #4, #5, #6, #7,

#8, #9 and #10 TCA MMH propellant valves (Figure 16) for

approximately ten (10) minutes cycling all valves off for

approximately 2 seconds every minute.

Open the FUEL CHG VALVE - 15A and the FUEL TEST VALVE - 14A

in Component Package"D".

Open the #I Alcohol Drain Valve connected to component

Package "D".

After two (2) minutes, close the Alcohol Drain Valve

connected to Component Package "D".

Repeat steps 6.2.1.2.3.9 and 6.2.1.2.3.10 three (3) more

times.

Reduce pressure of the alcohol supply from 50 to 0 psig.

Close the Alcohol Supply Valve.

Let the Engine System stand a minimum of fifteen (15)
minutes. (Record this stand til,e.)

PREPAREDBY: DATEIAPPROVEDFOR NAA:
J .Mayne

o,.:

DATE

7118 R--15075-I

O
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INTFRNAI LETTFR

North American Aviation, Inc.

ITO Those Concerned

Address

SUBJECT

RIF, EN_E

IL 5388-6127

DATE 12 March 1965

Procedural Deviation - 3E7 DAT Engine System - S/C 3

(a) DAT _Dccification 106156-401

(b) Rocketdyne Process Soecification RAO615-O22

binius_

ji P.,-15o75---1
ii i1

The above reference (a) specifies that the Alcohol-_

samples taken during the drain and clean procedures

of paragraph 5.9.1.2.3.18, 6.2.1.2.3.40 be analyzed
in accordance with the procedures of Rocketdyne Pro-

cess Specification RAO_15-O22. The reagents and

procedures specified in the process specification do
not provide satisfactory results. The Analytical
Chemical Unit, D/591-359, has developed a modifica-

tion of the procedures outlined in the process speci-

fication which provides more satisfactory results.

Basically the modification consists of the following:

i. The effluent sample size is increased from
" " 5 ml to IO ml (reference b, paragraph 3.h.l).

@ The inJicaror solution consists of 25 ml of

para-dimethylamlnobenzaldehyde and 15 ml of
O.I N HCf.

. The color change of the combined solutions

(items i and 2) is compared with a standard
which consists of the solution of item 2 mixed

with an uncontaminated i0 ml sample of alcohol.

4. Colormetric interpretation shall be :

Conta_dnant Concentration (pm_) Color

_ i
0

Light chartreuse
Yel_wto orange

In view of the aforementioned the requirement to analyze

the Alcohol-MMH samples per RA0615-022 shall be deleted.

Analysis shall be performed in accordance with the pro- _

cedures utiliz_ by D/591-359. _ /__

R. G. _de R. O. McMahon

Supervisor Gemini DAT Unit
Gemini DAT Unit

MAC Er,vineering .
7tt9

iii i L •



A OlVI611,.lf'* OI f _D_lOltfH AM|RICAN AVIJLI"|ON IN(_

..... t,,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AHD MANEUVER SYSTEM

(SE7)

@

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG'{ MACNAA

TEST NO. 106156-401 SHEET 89 OF 413

14-DAY CONFIG.[MAC _ 52-_2701
[NAA 99-1C_ 1._

6.2.1.2.3.15 Regulate the #1 GN2 supply to 50 psig6

1.2.3.16 Open the #2 Alcohol Drain Valv@ connected to the Fuel Purge
Valve.

Open #1GN2 Supply Valve and admit 50 _2 psig ON2 through
the FUEL CHG PORT - 15 and FUFL TEST PORT - 14 in Component

Package "D".

6.2.1.2.3.18

6.2.1.2.3.19

Take a 100 ml sample of the fluid flow'ng from the #2

Alcohol Drain Valve and when alcohol no longer flows from

the #2 Alcohol Eraln Valve, close the #I GN2 Supply Valve
connected to the FUEL CHG PORT - 15 andFUEL TEST PORT - 14

in Component Package "D". Analyze the liquid sample per
RA0615-022 and record tne result.

Close the #2Alcohol Drain Valve connected to the Fuel Purge

Valve,

Reduce the pressure atthe #10_2Supply Valve from 50 to
mig.

6.2.1.2.3.21 Regulate alcohol pressure to 50 _5 psig.

6.2.1.2.3.22

.2.1.2.3.23

Close the FUEL IRST VALVE - 1/+A in Component Package "D".

Open the #1 Alcohol Erain Valve.

.2.1.2.3.24 Open the Alcohol Supply Valve to admit alcohol to the

FUEL PURGE- 16 port.

6.2.1.2.3.25 When only alcohol flows from the #1 Alcohol Drain close the
FUEL CHG VALVE - 15A in Component Package "D" and the

#I Alcohol Drain Valve.

PREPAREOBY: DATii_IAPPROVEO'FOR NAA: DATE

--- I

750 ]_-]5075-]

0

0



@
A DCVI6,ON OI r NONTN AMEIII_CA_ AVI_TfON 11.4"

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OFTEST DRAIN AI;D CLEA:_ PROCEDURES

NO
LNAA

TEST NO. 106156-401

14-DAY CONFIG. _ - .....

@

6.2.1.2.3.28

6.2.1.2.3.29

Using a 26 VZC signal cycle #14 and j16 TCA 1,3.31 propellant

valves 25 ti_,es as follows:

ten secon6s on (minimum)

Two s_conds off (maximum)

Repeat paragraph 6.2.1.2.3.26 with #11 and #12 TCA t@3_

propellant valves.

Repeat paragraph 6.2.1.2.3.26 with #13 and #15 TCA _

propellant valves.

Repeat paragraph 6.2.1.2.3.26 with #2 and #5 TCA I_H

propellant valves.

Repeat paragraph 6.2.1.2.3.26 with #3 a_d #4 TCA ;_

propellant valves.

Repeat paragraph 6.2.1.2.3.26 with #9 _nd #10 TCA _)_

ProPellant valves.

Repeat paragraph 6.2.1.2.3.26 with #7 and #8 TCA _H

propellant valves.

Repeat paragraph 6.2.1.2.3.26 with #1 and #6 TCA F_

proPellant valves.

Actuate vlth 26 VLC all TCA 1:2_ propellant valve= for

fifteen seconds and then reduce alcohol pressure to

3O _+2 pslg.

©
PREPARED BY: . DATE]APPROVED FOR I_:

DATE

z-z.<-<.,

]_15o73-]

791



HOCKETDY E
• OlVlllON O I! NORTH /k.,MII[II_ICAN AVI&TION INC • :

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. DRAIN AND CLEAN PROCFJ)URF_

PART NO Z-DAY CONFIG _ MAC
1NAA

TEST NO.,.. 1(_156"401 SHEET 91 OF/+13

{NMAAC 52-5270114-DAY CONFIG. .qg-106156

6.2.1.2.3.35

6.Z.1.2.3.38

6.2.1.2.3.39

6.2.1.2.3._

4.2.1.2.3.40.1

.1.2.3.40.2

6.2.1.2.3.41

6.2.1.2.3._

6.2.1.2.3.43

Actuate with 26 VDC #I, #5, #,12 and #.13 TCA M_ propellant

valves and obtain at least a 100 ml alcohol sample from each
TCA actuated.

Deactuate #1, #5, #t2 and #13 rCA _/_ propellant valves.

Open the FUEL CHG VALVE - 15A and FUEL TEST VALVE - 14A in

Component Package "L".

Open the #1 Alcohol Drain Valve connected to Component

Package "D".

After 3 minutes of flow take a 100 ml sample of alcohol

then close the #I Alcohol Dra_n Valve connected to

Component Package "L".

Analyze the samples from paragraphs 6.2.1.2.3.35 amd

6.2.1.2.3.39 per RA0615-022. (Record these values.)

If any sample shows a concentration greater than 1 ppm MMH

repeat paragraphs 6.2.1.2.3.21 and 6.2.1.2.3.2.6 through

6.2.1.2.3.40.

If the samples contain less than 1 ppm MMH continue to

paragraph 6.2.1.1.3.41 •

Depressurize the Alcohol Supply.

Close the Alcohol Supply Valve.

Open the #2 Alcohol Erain Valve connected to he Fuel

Purge Valve.

PREPARED BY:

[__ J .l_yne

CHECtC_D BY: , _ 7

DATE IAPPROVED FOR NAA:

f_ |r J

O

©
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A DlVlmlON OF NOATI-I AI_I_ICAI, I AVIATOON IN(::

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DI_IN AND CLEAN PROCEDUR-gS

PART NO Z-DAY CONFIG _'

TEST NO. 100150-L_)1 SHEET__.___ OF 4i3

14-DAY CONFIG. [ MAC.._-,,=._..27_01
NAA.99-1661%L

6.2.1.2.3o_

6.2.1.2.3.45

6.2.1.2.3._

6.2.1.2.3.47

6.2.1.2.3._

6.2.1.2.3._

6.2.1.2.3.50

6.2.1.2.3.51

6.2.1.2.3.52

6.2.1.2.3.53

Open the #I GN 2 Supply Valve and admit 50 ±2 psig GN2
through the FUEL CHG PORT - 15 and FUEL TEST FOHT - 14

in Component Package ,D".

When alcohol no imiger flows from the #2 Alcohol Brain

Valve, close the #1 GN2 Supply Valve connected to the
FUEL CHG POH_ - 15 and FUEL TEST POH_ - 14 in Component

Package "D".

Close the #2 Alcohol Drain Valve.

Proceed to paragraph 6.2.1.2.3.70,'

Regulate "Freon VI" pressure to 50 _5 paig.

Close the FUEL PEST VALVE- 14A in Component Package "D".

Open the #1 Alcohol ("Freon FI") Drain Valve.

Open the Alcohol ("Freon ,_") Supply Valve to admit

"Freon _" to the FUEL PURGE - 16 port.

When only "Freon _F" flows from the #1 Alcohol ("Freon MF")

Drain close the FUEL CHG VALVE - 15A in Component Package
"D" and the #I Alcohol ("Freon Y_") Drain Valve.

Using a 26 VFC signal cycle #14 and #16 TCA _g_3 propellant

valves twenty-five (25) times as follows:

Ten (10) seconds on (minimum.)

Two (2) seconds off (_sxlmum)

PREPAREDBY:

J,F_yne

CHECK_ By: //_, _ /7

"
.7 , ;I_/, ,r_,.._z.:.:.:_ ,.:U_"ieI"

11-15875-1

DATEIAPP_VED FORNAA: DATE
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_OCI_ ETI_¥_ E
DlVlStON O_" Nom'r0-4 A_V_K_tCAN AVIATION INC I_ '_

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7')

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO 2-DAY CONFIG./MAC
LNAA

TEST NO 106156-401SHEET 9.--_30E41---_3

14-DAY CONFIG. { MA_ ¢_.-5_01 _;)__

6.2.1.2.3 • 54

6.2.1.2.3.55

6.2.1.2.3.56

6.2.1.2.3.5?

6.2.1.2.3.58

6.2.1.2.3.59

6.2.1.2.3.60

6.2.1.2.3.61

6.2.1.2.3.62

6.2.1.2.3.63

6.2.1.2,3.64

Repeat paragraph 6.2.1.2.3.53 with #11 and #12 TCA F_H

propellant valves.

Repeat paragraph 6.2.1.2.3.53 with #13 and #15 TCA

propellant valves.

Repeat paragraph 6.2.1.2.3.53 with #2 and #5 TCA _H

propellant valves.

Repeat paragraph 6.2.1.2.3.53 with #3 and #4 TCA MMH

propellant valves.

Repeat paragraph 6.2.1.2.3.53 with #9 and #10 TCA Ft_H

propellant valves.

Repeat paragraph 6.2.1.2.3.53 with #7 and #8 TCA b_

propellant valves.

Repeat paragraph 6.2.1.2.3.53 with #1 and #6 TCA _

propellant valves.

Actuate with 26 VDC all TCA M_ propellant valves for

fifteen (15) seconds.

Open the FUEL CHG VALVE - 15A the FUEL TEST VALVE - 14A

in Component Package "L" and the #1 Alcohol ("Freon _")
Drain Valve.

After three (3) minutes of flow, close the #1 Alcohol

("Freon _") Drain Valve connected to Component Package "D".

Depressurize the "Freon _" Supply.

PREP.__q.EDB'Y:
J.Mayne

_ -_

c.Ec D,B /, /77. #

nATFIAPP_OvFn FOR NAA: DATE

L-z q

R-15075-I
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O

I_OCK ETDY_ E
A DIVII_IO,N OI I" NOIIIITH AMEII_ICAN AVIATION IN(::

O

O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7')

NAME OF TEST L_:IN AND CLEAN PROCELU1;E.3

PART NO. 2-DAY CONFIG. JMAC"
INAA

TEST NL,. Jll::_l I_SHEET__9_4_OF 413

4OAYCONF,Gl, ii

6.2.1.2.3.65

6.2.1.2.3.66

6.2.1.2.3.67

6.2.1.2.3.68

6.2.1.2.3.69

6.2.1.2.3.?0

6.2.1.2.3.?3

6.2.1.2.3.?4

Close the Alcohol ("Freon NF") Supply Valve.

Open the #2 Alcohol ("Freon MF")•Drain Valve connected to

the Fuel Purge Valve.

Open the #I ON2 Supply Valve and admit 50 +2 psig GN2
through the FUEL CHG £0HT - 15 and FUEL TEST PORT - 14 in

Component Package "D".

When "Freon MF" no longer flows from the #2 Alcohol ("Freon

FS_") Drain Valve, close the #1GN 2 Supply Valv_ connected to
the FUEL CHG PORT - 15 and FUEL TEST PORT - 14 in Component

Package "D".

Close the #2 Alcohol ("Freon _") Drain Valve connected to

the Fuel Purge Valve.

Close the FUEL CHG VALVE - 15A and FUEL TEST VALVE -14A

in Component Package "D".

Close the Fuel Purge Valve.

Adjust the #2 GN2 Supply to supply 150 _5 psig to the Fnel
Purge Valve.

Slowly open the Fuel Purge Valve.

Using a 12 _1VDC signal cycle #14 and #16 TCAM_ pro-

pellant valves 25 times as follows:

Ten (10) seconds on (minimum)

Two (2) seoonds off (maximum)

PREPAREDBY: OaTEIAPPROVEDR:)RNAa,:

P,-zSo?5-Z

DATE
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IqLOC K _EET D _" N E
A O_VISION OV NC,_T_e A*_E_*C&N AV_ATIOt',_ =NC

O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAINAND CLEAN PROCELL)UP_S

PART NO. Z-DAY CONFIG._M.A. 5
LNAA

TEST NO. _SHEET__95_.OF_ZCL3_

14-DAY CONFIG [MAC 52-52701
INAA 99-I0615(_

2.1.2.3.75

6.2.1.2.3.76

6.2.1.2.3o77

6.2.1.2.3.78

6.2.1.2.3.79

6.2.1.2.3.80

6.2.1.2.3.81

6.2.1.2.3.82

.2.1.2.3.82.1

1.2.3.82.1

6.2.1.2.3.83

Repeat paragraph 6.2.1.2.3.74 wibh #11 and #12 TCA _,_

propellant valves.

Repeat paragraph 6.2.1.2.3.74 wlth #13 and #15 TCA _2_H

propellant valves.

Repeat paragraph 6.2.1.2.3.74 with #2 and #5 TCA N}CH

propellant valves.

Repeat paragraph 6

propellant valves.

Repeat paragraph 6

propellant valves.

• 2.1.2.3.74 with #3 and #4 TCA MMH

.2.1.2.3.74 with #9 and #10 TCA F_

Repeat paragraph 6.2.1.2.3.74 with #7 and #8 TCA MMH

propellant valves.

Repeat paragraph 6.2.1.2.3.74 with #1 and #6 TCA N_MH

propellant valves.

Using a 12 ±1 VDC signal cycle all sixteen (16) TCA VP_

propellant valves for forty (40) minutes as follows:

Ten (10) seconds on (minimum)

Two (2) seconds off (maximum)

Open the FUEL CHG VALVE - 15A and the FUEL T_ST VALVE - 14A

in Component Package "D".

PREPARED BY:

I J .Mayne

--7:7 ///. //
_.. " , _* z / t_@ I _'--J -f
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. DRAIN AND 0LEAN _0_ TEST NO. 1,06156-, 401 SPJ_ET__..._OF__
MAC MJ_C 52-52901

PART NO. Z-DAY CONFIG.{NAA--- : ..... 14-DAY CONFIG.{NA_99...106156

6.2.1.2.3.84

6.2.1.2.3.85

6.2.1.2.3._

6.2.1.2.3._

6.2.1.2.3._

6.2.1.2.3.89

6.2.1.2.3.89.1

6.2.1.2.3.89.2

¢

6.2,,1.2.3.89.3

Open the #1 Alcohol ("Freon NF") Drain Valve connected to

Component Package "I_.

After approximately five (5) minutes, close the FUEL CHG

VALVE - 15A and the FUEL TEST VALVE - 14A in Component

Package "I_.

Reduce the pressure to the FUEL PURGE -16 port to 0 paig.

Disconnect the servicing connection from the Fuel Purge Valve

and from the FUEL CHG 2o_r _ 15 and theFUEL TEST PORT -14

in Component Package "D".

Open the FUEL CHG VALVE - 1.5& in Component Package "I_.

Usin@ the vapor detector, determine the _ and alcohol

("Freon MF m) vapor concentration at the FUEL CHG PORT - 15_

at the FUEL PURGE - 16 port and at TCA's #I, #5, #12 and #13
with the TCA fuel propellant valves open. (Close TCA valves

after sampling.) (RecorB these values.)

If vapor concentrations are less than 20 ppm continue with

paragraph 6.2.1.2.3.104.

If either vapor concentration is greater than 20 p_

reinstall the #2 G_ 2 Supply Lines, the #I Alcohol ("Freon MF')
Drain Line and rela_ed plumbing of Figure 30 and close all

valves except the FUEL TANK VENT VALVE - 4A in Component

Package "B" and the PSOV.

Repeat paragraphs 6.2.1.2.3.V2, 6.2.1.2.3.73 and 6.2.1.2.3.83

thrbugh 6.2.1.2.3.89 until the vapor concentration is le_

than 20 ppm Alcohol ("Freon NF") and _ then proceed to

paragraph 6.2.1.2.3.104.

PREP_REOBY; {)AVE.I/I_FC'_V_D/_ NAA:
J !

CHEc_zo_Y: -- "--/_ , " _T_I - ,-_,J--"

Ib.15o75-1

OATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AHD MANEUVER SYSTEM
(SE7)

NAME OF TEST LRAIN AND C[___Jl PROCEDURES TEST NO 106156-401 _HEETgV OF413
/MAC- ,4 naycn_,- [MAC _ -._27o_PART NO Z-DAY CONFIG NAA-- -- .......... _,NAA 99-1061.56L

6.2.1.2.3._

If after any twoconsecutive repetitions of paragraph

6.2.1.2.3.89.3 the alcohol vapor concentration has not

changed and dropped below 20 ppm_ perform paragraphs
6.2.1.2.3.48 through 6.2.1.2.3.89.

If after any two consecutive repetitions of paragraphs

6.2.1.2.3.48 through 6.2.1.2.3.89 the vapor concentration of

"Freon MF" has not changed and dropped below 20 ppm, perform

paragraphs 6.2.1.2.3.90 through 6.2.1.2.3.103'

Connect an evacuation system to the FUEL CHG PORT - 15 in

Component Package "D" and to the _bq_L TANK VkNT - 4 in

Component Package "B" (Figure 32).

Close the Fuel Purge Valve.

Verify that the FUEL CHG VALVE - 15A in Component Package "D"
and the FUEL TANK VENT VALVE - 4A in Component Package '_"

are open.

Verify that the Vacuum Shutoff Valves are closed.

Turn on the evacuation system.

Open the #2 Vacuum Shutoff Valve connected to the FUEL TANK

VENT - 4 in Component Package "B".

Open the #1 Vacuum Shutoff Valve connected to the FUEL CHG

PORT - 15 in Component Package "D".

Vacuum dry the system for a minimum of 240 •minutes.

!

PREPAREDI_: OATEJAPPROVEOFORNAA:

! T / '1 dT.k¢e
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DI_IN ANZ CI_-'AN PROCZDIE_S

PART NO. 2-DAY CONFIG.{_,

TEST NO !06156-401 SHEET 98 OF413

] MaC 52- 52)0!
14-DAY CONFIG. 1. NAA ..... 99-106166 ,, _

6.2.1.2.3.98

6.2.1.2.3.99

6.2.1.2.3.100

6.2;1.2.3.101

6.2.1.2.3.102

_o.2.1.2.3.103

6.2.1.2.3.103.1

6.2.1.2.3.1_

6.2.1.2.3.104.1

6.2.1.2.3.104.2

Close the FUEL TANK VENT VALVE - 4A in Component Package "B"

Turn off the evacuation system and vent the vacuum system.

Open the FUEL TANK VE_;T VALVE - 4A in Component Package "B".

Lisconnect the evacuation system from the F5EL CHG POP_ - 15

in Compm_ent Package "D" and from the FUEL TAiK VEhT - 4

in Component Package "B".

Remove the Fuel Purge Valve from FUEL PURGE - 16.

Using the vapor detector determlhe the MMH vapor concentra-

tian at the FUEL PURGE - 16 port, the FUEL CHG PO_ - 15 in

Component Package "D" and the TCA's #1, #5, #12 and #I_ with

the TCA fuel propellant valves open. (Close'TCA valves

after sampling.) (Record t_ese values.)

If the _ vapor concentration is greater than 20 ppm at

any of these ports, reinstall the Fuel Purge Valve on the

FUEL PURGE - 16 and repeat paragraphs 6.2.1.2.3.90 through

6.2.1.2.3.103.

If the M_ vapor concentration is less than 20 ppm, proceed

to paragraph 6.2.1.2.3.104.

With a vapor detector deter_vine the MMH and Alcohol

("Freon MF") concentration at the FUEL TANK V_I_T - 4.

(Record this value. )

If the _4H or Alcohol ("Freon _") concentration is greater

than 20 ppm continue with paragraph 6.2.1.2.3.105.

If the h_ and Alcohol ("Freon i,_") concentration is'less

than 20 ppm proceed to parasraph 6.2.1.2.3.114.

PREPARED BY:
J. Fmyne " DATE IAPPROVED FOR NAA:

DATE

q-<.

_-15o75-i 759
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DESIGNAPPROVALTEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7}

NAME OF TEST. DRAIN AND CLEAN PROCEDURES
MAC__

PART NO. ?.-DAY CONFIG. NAA

TEST NO, .1,Q615(>-/'t01 SHEE T._...___

CONFIG J'MAC_ 52-_;2701
14-DAY ' '[ NAA 99-1061'_

.1.2.3.105

6.2.1.2.3.1_

6.2.1.2.3.1_

6.2.1.2.3.1_

6.2.1.2.3.109

6.2.1.2.3.110

6.2.1.2.3.111

6.2.1.2.3.112

2.1.2.3.113

6.2.1.2.3.113.1

6.2.1.2.3.113.2

Connect an evacuation system to the FUEL TANK VENT- 4 in

Component Package "B= and to the FUEL CHG PORT - 15 in

Component Package "D" (Figure 32).

Close the Fuel Purge Valve.

Verify that the FUEL CHG VALVE - 15A in Component Package
"L" and the FUEL TARK VENT VALVE - 4A in Component Package

"B" are open. .

Turn on the Evacuation System.

Open the #2 Vacuum Shutoff Valve connected to the FUEL TANK

VENT - 4 in Component Package "B" and then open the #1
Vacuum Shutoff Valve connected to Component Package "D=.

Vacuum both sides of the bladder for a minimum of

120 mlnutes.

Turn off the Evacuation System and vent first the vacuum

system connected to Co@ponent Package "D" and Chert the
vacuum system connected to Component Package "B".

Disconnect the evacuation system from the FUEL TANK VEt_r - 4

in Component Package "B" and from the FUEL CHG PORT - 15 in

Component Package "L_.

Using a vapor de_ector, determine the MM.H and Alcohol
("Freon _") concentration at the FUEL TANK VENT - 4 in

Component Package "B". (Record this value.)

If the D_ or Alcohol ("Freon _") concentration is _eater

than 20 ppm repeat paragraphs 6.2.1.2.3.105 thJ-ough
6.2.1.2.3.113.

If the _{ and Alcohol ("Freon D_")concentration is less

than 20 ppm continue with paragraph 6.2.1.2.3.114.

P--REPAREOBY: DATE

J .Mayne

760

APPROVEDFORNAA;

"-6,'5-

DATE

K-15075-i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

TEST DFJ,IN AND C_N PROCLT_T_UP_P_NAME OF TEST NO._SHZ[T !._OF/.4!&_
PART NO. 2-DAY CONFIG./MAC 14 ,.,,v e.,.,,,_,., [__ _-/_;_v01

NAA-- -"" _'r" tNAA 99-10_155L

6.2.1.2.3.116

6.2.1.2.3.116.1

6.2.1.2.3.116.2

6.2.1.2.3.116.3

6.2.1.2.3.117

6.2.1.2.3.117.1

6.2.1.2.3.117.2

Close all the valves and allow the system to stand for a
minimum of I hour,

After a minimum of 1 hour open the Fuel Purge Valve, the
FUEL TANK VENT VALVE - 4A in Component Package "B' and the
FUEL CHG VALVE - 15A in Component Package "D".

sing a vapor detector determine the _ and Alcohol
"Freon N_") concentration at the FUEL PURGE - 16 port I the

FUEL CHG FOHT- 15 in Component Package "b" and at TC£'s
#1, #5, #12 and #13 with the TCA fuel propellant valves
open. (Close TCA valves after sampling.) (Record these
values.)

If the MMH or Alcohol concentration is greater than 20 p_a,
repeat paragraphs 6.2.1.2.3.48 through 6.2.1.2.3.89 and

6.2.1.2.3.11% through 6.2.1.2.3,116.

If only the "Freon HF" concentration is_eater than 20 ppm,
repeat paragraphs 6.2.1.2.3.82 through 6.2.1.2.3.89.

If the H_ and Alcohol ("Yreon HF") concentrations are less

than 20 ppm, proceed to paragraph 6.2.1.2.3.117.

Using a vapor detector determine the MMH and Alcohol
("Freon _F") concentration at the FUEL TANK VENT - 4 in

Component Package "B". (Record this value.)

If the MY_ or Alcohol ("FreonMF") concentration is greater

than 20 ppm, repeat paragraphs 6.2.1.2.3.105 through
6.2.1.2.3.113.

If the P_ and Alcohol ("Freon_") concentration is less

than 20 ppm, proceed to paragraph6.2.1.2.3.118.

OAfl

I%-15075-1 761
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST._JLI.K_JU._ CI_'.AN p_oP,_,_I;RT.q
f_

LNAA

TEST NO 106156-401 SHEET101 OF1__4.___
rn_ ^ FMAC 5P-SPTn1

14-DAY ..... b._ NAA-99_ 156

2.1.2.3.118

6.2.1.2.3.119

6.2.1.2.3.120

6.2.1.2.3o121

6.2.1.2.3.122

Repeat paragraphs 6.2.1.2.3.114 through 6.2.1.2.3.117 after

a minimum of 24 hours.

Close the FUEL CHG VALVE - 15A, install caps on FUEL CHG
VALVE - 15A and Fb_L CHG PORT - 15 in Component Package "L".

Install caps on the FUEL TEST PORT - 14 and FUEL TEST

VALVE- 14A in Component Package "L".

Replace the "O"Rings P/N RD-262-4014-1001 on the redundant

seal and replace seal Jn FUEL PURSE - 16.
.-w

Close the FUEL TANK VENT VALVE - Z_ and replace caps on

the FUEL TANK VENT VALVE - LA and FUEL TAhq( V£NT - A in

Component Package "B".

PREPARED BY:

J._yne

762

DATE[APPROVED FOR NAA: DATE

_.} .} , d
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DESIGN APPROVAL TEST.

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST . DRAIN AND CLEAN FROCEDURF_3

PART NO. Z-DAY CONFIG./MAC •
LNAA

.TEST NO.. 106156--,401

{MAcI4-DAY CONFIG. NAA

SHEET 102 OF/,13

52-52701
99-106156

6.2.2

6.2.2.1

6,2,2.1,1

6.2.2.1.1,1

6.2.2.1.1.2

60202o1.1o2,1

6.2.2.1.1.2._

Safetz Fluids

Post Liquid Calibration

"Freon TF" Drain and Clean

System Condition

The Engine System is full of safety fluid from the

propellant tanks to the TCA's. All valves are
considered closed except the tank isolation cartridge

valves are replaced by Bypass Assemblies ,and the

PSO£'a are open. The TCA throat seals and service

connections are installed per Figure 29.

NO..._._:Torque values of Table I shall be utilized
at all times.

"Freon TF" Drain

Open the #1 "Freon TF" Drain Valve connected to

Component Package "C".

Open the OXID CHG VALVE - 1IA in Component Package "C".

When liquid stops flowing from the #1 ,Freon TF"
drain valve, close OXID CMG VALVE - 11A in Component

Package "C".

Close the #1 "Freon 'IF"Drain Valve connected to Component

Package "C".

PREPA,_EDB'/: J. Mayne DATE/A_=P_VEDmR _:

<:. ,,,,1

DATE

R-15075-I 763
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST bRAIN AIID C I/iM,_ PkOCEI)U:LBS TEST NO 106156-401 SHEET 103 OF 413

PART NO 2-DAY CONFIG [MAC { =;2_q2'7OlLNAA 14-DAY CONFIG. MAC 99-1 o6156NAA

_..2.1.1.2.5

6.2.2.1.1.2.6

6.2.2.1.1.2.9

.2.1.1.3

6.2.2.1.1.3.1

6.2.2.1.1.3.2

Replace the flcwmeter a_d r, lated instrumentation on

Bypass Assembly with clea_L snort stainless steel

tubing.

Open the OXID T/d_K V_T VALVE - 6A in Componen_

Package "B".

Open the Oxidizer Purge Valve.

Open the #2 "Freon TF" Drain Valve connected to the

Oxidizer Purge Valve.

Open the #I GN 2 Supply Valve and admit 30 _+2 psig GN 2
to the OXID CHG PORT - 11 in Component Package "C".

Open the OXID CHG VALVE - 11A in Component Package "C".

h_en "Freon TF" no longer flows from the _ "Fre_ TF"

Drain Valve, close the #I GN 2 Supply Valve connected

to Component Package "C".

Close the OXID CI|G VALVE - 11A in Component Package "G".

Close the #2 "Freon TF" Drain Valve connected to the

Oxidizer Purge Valve.

S_stem Clean

Open the #2 GN2 Supply Valve to supply 50 _+2 psig GN 2
to the Oxidizer Purge Valve.

Open the #11, #12, #13, #1A, #15 and #16 TCA Oxidizer

Propellant Valves.

PREPARED BY: DATE

J. l._yne

C__. DATE

APPROVED FOR NAA:

.. "_ .,,

DATE

O
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND C_ PROCED UII-E3

PART NO. 2-DAY CONFIG.{_

TEST NO..1,,,.,lrV-56_01

14-DAY CONFIG {MACNAA,

SHEET 10.._._._OE.4i_.._..3_3
52-_2701
99-1o6156

6.2,2.1.1,3.3

6.2.2.1.1.3.L

6.2.2.1.1.3.5

6,2,2,1,1,3,6

6.2.2.1.1.3.7

6.2.2.1.1,3.8

6,2,2,1,1,3,9

6,2,2,1,1,3,10

6,2,2,1,1,3,11

6,2,2,1,1,3,1A

After approximately six (6) minutes of actuation,
deactuate these six (6) propellant valves.

Open the #I, #2, #3, #&, #5, #6, #7, #8, #9 and //10

TCA Oxidizer Propellant Valves.

After approximately ten (10) minutes of actuation,

deactuate these te_ (10) propellant valves.

Open the #I "Freon TF" Drain Valve connected to
Component Package "C".

Open the OXID CHG VALVE - 11A in Component Package "C".

After approximatel_r thirty (30) seconds, close the

OXID CHG VALVE - 11A in Component Package "C".

Close the #I "Freon TF" Drain Valve connected to

Component Package "C".

Close the Oxidizer Purge Valve.

Adjust the #2 GN2 Supp],T te |mpp]_ 12_ ;_+5pelg
to tl_e Oxidizer Purge V_Ive.

Slowly open the Oxidizer Purge Valve.

Actuate all sixteen (16)of the TCA Oxidizer Propellant

Valves.

After approximately three (3)minutes deactuate all
sixteen (16) of the Oxidiser Propellant Valves.

PREPAREDBY: DATE

J. ]_,ne
DATE

tP15075-1

AP{_V_D FORNAJ_: DATE
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DESIGN APPROVAL TEST

• ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. DRAIN AND CLLAN PI_OCLDUR_._

PART NO. 2-DAY CONFIG._MAC''
L NAA

TEST NO. 1261 5(,.-4.01 SHEET I_!O__L_OF413
'4 nAY CONF n rMAC )2-5.701
, -v ,U._NAA ' LJL}-IUbl_)6

6.2.2.1.1.3.21

Actuate _ith 26 VDC the i_Ih m_d /_16 'I%A NTO propel "lant
valves.

After GN 2 flow for
#1_ and #16 TCA's,

TCA NTO propellant
#16 TCA NTO valves

approximately six (6) minutes at
actuate with 26 VDC #11 and #12
valves and then deactuate #1_ and

After GN 2 flow for approximately six (6) minutes at
#11 and #12 TCA's actuate _ ith 26 VDC __13 and #15

TCA NTO propel _lantvalves and then deactuate #11 and
#12 TCA NTO valves.

After GN2 flow for approximately six (6) minutes at
#I_ and #15 TCA's, actuate with 26 VDC #2 and #5

TCA's NTO propellant valve_ and then deactuate #13
and #15 TCA NTO valves.

After CNn flow for approximately three (3) minutes at
#2 ar_ #_ TCA's, actuate with 26 VDC F3 and #h TCA

NTO propellant valves and then deactuate #2 _id #5
TCA NTO valves.

After GN2 flow for approximately three (3) minutes at

#3 and #_ TCA's, actuate with 26 VDC #9 and #10
TCA NTO propellant valves then deactuate #3 and #_

TCA NTO valves.

After GN 2 flow for approximately six (6) minutes at
#9 and #10 TCA's, actuate with 26 vDc #7 and #8 TCA

NTO propellant valves and then deactuate #9 and #10
TCA NTO valves.

PREPAREDBY: DATEIAPPROVEDFORN._:
J. M_vne l _,

DATE

766
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@

©



0

llO C K ETI}¥ Ilit E
A DIVlIIION ow NOIITM AMIKNICAN AVIATION iNC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

DRAIN AND CLEAN PROCSDUTJ_
NAME OF TEST.

PART NO. Z-DAY CONFIG. {_A/_

6.2.2,1.1.3,22

6.2.2.1.1.3.2_

O 6.2.2.1.1,3.25 "

6.2.2,1.1.3.26

6.2.2.1.1.3.28

After GN2 flow for approxlmate]_ three (3) minutes at
#7 and #8 TCA's, actuate with 26 VDC #1 and #6 TCA

NTO propellaJlt valves and then deactuate #7 and #8
TCA NTO valves.

After ON2 flow for approximately three (3) minutes at

#I and #6 TCA's, actuate with 26 VDC #I_ and #16

TCA NTO propellant valves and then deactuate #I and
#6 TCA NTO valves.

Repeat paragraphs 6.2.2. I.I.3•16 through 6.2.2. I.I.3.23
three (3) times.

Repeat paragraphs 6.2.2.1 .I.3.16 through 6.2.2.1 .I.3.22

One (1) time.

After GN2 flow for approximately three (3) minutes at

#I and #6 TCA NTO valves, deactuate #I and #6 TCA
valves.

Open the OXID CHG VALVE - 11A in Component Package

"C".

Open the #1 "Freon TF" Drain Valve connected to

Component Package "C".

After approximately six (6) minutes, close the OXID

CHG VALVE - 11A in Component Package "C".

Reduce the pressure to the OXID PLrEGE - 13 port to

0 psig.

PREPAREDBY:

Y- ..... J,i

0' , ,

DATEIAPPROVEDFOR N/U_: "
DATE

q
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

DRAIN AND CLF_JLNFROCEDUEES TEST NO..I O61 _56-4,01 .SHEET 107 OF/+13

NAME OF TEST. "{ NAA -PARTNO. Z-DAY CONFIG.{I_AA c I4-DAYCONFIG MAC _-_270_6

6.2.2.I.1.3.3&

6.2.2.1.1.3.35

6.2.2.1.1.3.36

6.2.2.1.1.3.37

6.2.2.1.1.3.38

6.2.2.1.1.3.39

,2.2.1.1.3.40

6.2.2.1.1.3.51

6.2.2.1.1.3.L_2

6.2.2.1.1.3.1,3

Disconnect the servicing connection from the Oxidizer

Purge Valve and from the OXID CHG POKT - 11 in

Component Package "C".

Open the OXID CHG VALVE - 11A in Component Package "C".

Connect an evacuation system to the OXID CHG POinT -

11 in Component Package "C" and to the OXID TANK

_T - 6 in Component Package "B". (Figure 31 )

Close the Oxidizer Purge Valve.

Verify that t_le OXID CHG VALVE - 11 A in Component

Package "C" and the OXID TANK VENT VALVE - 6A in

Component Package "B" are open.

Verify that the Vacuum Shutoff Valves are closed.

Turn on the evacuation system.

Open the #2 Vacuum Shutoff Valveconnected to the

OXID TANK VENT - 6 in Component Package "B".

Open the #I Vacuum Shutoff Valve connected to the

OXID CHG PORT - 11 in Component Package "C".

Vacuum drythe system for a minimum of 360 minutes.

Close the OXID TANK VENT VALVE - 6A in Component

Package "B".

Turn off the evacuation system.

.
Open the OXID TANK V_T VALVE - 6A in Component

Packable "B".

PREPARED BY: J. ,Ma,yue DATE I APPROVE_ FOR NAA:

" I " ""

DATE
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dk OlV;I*ON OF NOmTH AMIEmlCA_ AVCATION tNC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST D_ALN AND CLEAN PP_CEDUI_S TEST NO., 1061_6--401 SHEET 108 OF/+13

PART NO. 2-DAY CONFIG. 14-DAY CONFIG._.NAA, 9_-1(_1_ 6

6.2.2.1.1.3._

6.2.2.1.1.3.&5

6.2.2.1.1.3._6

6.2.2.1.1.30&7

6.2.2.1.2

6.2.2.1.2.1

o

6.2.2.1.2.2

6.2.2.1.2.2.1

Disconnect the evacuation system from the OXID CH8

P_T - 11 in Component Package "C" and from the

OXID TANK VENT - 6 in Component Package "B".

Close the OXID CHG VALVE - 11A, install caps on the

OXID CHG VALVE - 11A a nd OXID CHG PORT - 11 in

Component Package "C".

Close the OXID TANk VENT VALVE - 6A and replace caps

on tree OXID TANK VENT VALVE - 6A and OXID TANK VE_T -

6 in Component Package "B".

Remove the Bypass Assembly P/N 99-103326 from C_mponent

Package "C" and install a cartridge valve, P/N NAS-28081T1

per Rocketdyne Drawing _06886.

Alcohol Drain and Clean Procedure

System Condition

The Engine System is full of safety fluid from the

propellant tank to the TCA's. All valves are con-
sidereal closed except the tank isolation cartridge

valves are replaced by Bypass Assemblies and the

PSO¥ is open. The TCA throat seals and service
connections are installed per Figure 30.

Alcohol Drain

Open the #1 Alcohol Drain Valve connected to Component

Package "D".

PREPARED BY: a. Mayne DATE I APPROVED FOR NAA:

W

DATE
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A OiVll_Ol'_ Olr NO_T0"_ AMI[_CA_ AVIATION *NC

C_

DESIGNAPPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

DRAIN AND CLE_d_ PhOCEDUi_ES
NAME OF TEST,.o.

LNAA

106156.-401
TEST NO

_4-DAY CONFIG ,f MAC
L NAA 99-1 o6156

.2.2.1.2.2.2

6.2.2.1.2.2.3

6.2.2.1.2.2.&

6.2.2.1.2.2.5

6.2.2.1.2.2.6

6.2.2.1.2.2.9

6.2.2.1.2.2.10

.2.1.2.2.11

6.2.2.1.2.2.12

6.2.2.1.2.2.13

Open the FUEL CHG VALVL - 15A in Component Package "D".

Y_en liquid stops flowing from the #1 Alcohol Drain

Valve, close FUEl, CHG VALVE - 15A in Component Package "D".

Close tile _1 Alcohol Drain Valve connected to Component

Package "D".

Replace the flowmeter and related instrumentation on

Bypass Assembly withclean short stainless steel

tubing.

Open the FUEL TANK VENT VALVE - AA in Component

Package "B".

Open the Fuel Purge Valve.

Open the #2 Alcohol Drain Valve connected to the Fuel

Purge Valve.

Open the #1 GN Supply Valve and admit 30 +2 psig GN2
to the FUEL CH_ PGRT- 15 in Component Package "D".

Open the FUEL CHG VALVe] - 15A in Component Package "D".

When alcohol no longer flows from the #2 Alcohol Drain

Valve, close the #I GN2 Suppl,v Valve connected to

Component Package "D".

Close the #I GN2 Supply Valve connected to the FUEL

CHG VA]NE - 15A in Component Package "D".

Close the #2 Alcohol Drain Valve connected to the

Fuel Purge Valve.

PREPARED BY: DATE I APPROVED FOR NAA:
J. Mayne I _.

DATE

770
R-15o75-1
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A OIVI610N ('_F NOmTH AM:X_CA_ AVIATION I_C

0

• DESIGN APPROVAL TEST

ORBIT ATTITUDE AIk_) MANEUVER SYSTEM

(SE7)

D}L_IN AND CLEA/q FROCEDUR_;5 • I06156-_O1
NAME OF TEST TEST NO ...... SHEET 110OF__4_

PART NO. 2-DAY CONFIG. Ln_u_. ,-,-uM, vu_r,_._NAA _)-lool>o

6.2.2.1.2.3.2

6.2.2.1.2.3.3

6.2.2.1.2.3._

6.2.2.1.2.3.5

6.2.2.1.2.3.6

6.2.2.1.2.3.9

Szste_ Clesa_

Open the #2 GN2 Supply Valve to supply 50 +2 psig GN 2

to the Fuel Purge Valve.

Open the #11, #12, #13, #1&, #15 and #16 TCA Fuel

Propellant Valves.

After approximately six (6) minutes of actuation,

deactuate these slx (6) propellant valves.

Open the #I, #2, #3, #4, #5, #6, #7, #8, #9 and #10

TCA Fuel Propellant Valves.

After approximately ten (10) minutes of actuation,

deactuate these ten (10) propellant valves.

Open tile #I Alcohol Drain Valve connected to

Component Package "D".

Open the FUEL CHG VALVE - 15A in Cc_ponent Package "D".

After approximately thirty (30) seconds, close the

FUEL CHG VALVE - 15A in Component Package "D".

Close the #1 Alcohol Drain Valve connected to

Component Package "D".

Close the Fuel Purge Valve.

Adjust the #2 GN2 Supply to supply 125 _+5 psig to the

Fuel Purge Valve.

"P_EPARE;D BY: DATE1APPROVfr.D FOR NAA:

"' ":':"-'" " ?- I "p

R,-15075-1

DATE
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0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

DIIAIN AND CLEAN PLOCEDURLS

NAME OF TEST,

.o. -o,Y
INAA

TEST NO. 106156-401 SHEET 111 0F413

14-DAY CONFIG ,[MAC 52-52701
l NAA, 99-10615_

6.2.2.1.2.3.14

6.2.2.1.2.3.15

6.2.2.1.2.3.16

6.2.2.1.2.3.17

6.2.2.1.2.3.18

6.2.2.1.2.3.19

Slowly open the Fuel Purge Valve.

Actuate all sixteen (16) of the TCA Fuel Propellant

Valves.

After approximately three (3) minutes deactuate all

sixteen (16) of these Fuel Propellant Valves.

Actuate with 26 VDC the #1& and #16 TCA FB_ propellant

valves.

After ON 2 flow for approximately six (6) minubes at

#14 and _16 TCA's, actuate with 26 VDC #11 and #12

TCA _H propellant valves and then deactuate #14 and

#16 TCA _ valves.

After GN2 flow for approximately six (6)minutes at

#11 and #12 TCA's, actuate with 26 VDC #13 and #15

TCA _ propellant valves and then deactuate #11 and

#12 TCA _B_ valves.

After GN 2 flow for approx_tely six (6) minutes at

#13 and #15 TCA's, actuate with 26 VDC #2 and #5

TCA's _ propellant valves and then deactuate t13

and #15 TCA _B_ valves.

After ON 2 flow for approximately three (3) _nutes at

#2 and #5 TCA's, actuate with 26 VDC #3 and #4 TCA MM_

propellant valves and then deactuate#2 and #5 TCA

_ valves.

PREPARED BY:

# ;'L " '

J. Mayne DATE I APPROVED FOR NAA:
DATE

0

©
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A DlVlIIC_N OI 'r NOMTM AMt:RICAN AVIATION INC

I,I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAII,1 AND CLEAN ?IIOCEDUI:LES

PART NO. 2-DAY CONFIG'_'A_,LNA/-_

TEST NO 106156-401 SHEET 112 OF413

14-DAY CONFIG _'MAC 52-_2'701NAA 9?- 06156L

6.2.2.1.2.3.20

6,2.2.1.2.3.21

6.2.2 .I .2.3.22

6.2 '2. I.2.3.23

6.2.2.1.2.3._

6.2.2.1.2.3.25

6.2.2.1.2.3.26

6.2.2.1.2.3.27

After GN2 flow for approximately three (3) minutes at

#3 and #_ TCA's, actuate with 26 VDC #9 and #10 TCA

MMH propellant valves and then deactuate #3 and #_
TCA MMH valves.

After GN2 flow for approximately six (6) minutes at
#9 and #10 TCA's, actuate with 26 VDC #7 and #B TCA

M_ propellant valves and then deactuate #9 and #10

•TCA M_ valves.

After GNp flow for approximatel_ three (3) minutes at

#7 and #_ TCA'S, actuate with 26 VDC #1 and, #6 TCA

MMH propellant valves and then deactuate #7 and #8

TCA M_ valves.

After G_ flow for approximately three (3) minutes at
#I and #6 TCA's, actuate with 26 VDC #I/+ and #16

TCA _H propellant valves and then deactuate #I and
#6 TCA _ valves.

Repeat paragraphs 6.2.2.1.2.3.16 through 6.2.2.1.2.3.23
three (3) times.

Repeat paragraphs 6.2.2.1.2.3.16 through 6.2.2.1.2.3.22
one (I) time.

After GN2 flow for approximatel_ three (3) minutes at

#I and #6 TCA _,H valves, deactuate #I and #6 TCA 1._QI
valves.

Open the FUEL CHG VALVE - 15A in Component Package "D".

PREPAREDBY:
J. Mayne DATE[APPROVEDFOR NAA:

I
f_ #'_ ,# ,,_v' 'f

P_-15075-I

DATE



A OIVISlON OF NO_TI_ AMIEI:I_CA_'J AV,ATIO_ ,*_C

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

D_U_IN AJND CLJ_J_ PEOCLDUII_
NAME OF TEST

PART NO. Z-DAY CONFIG.'_MAC
k

INAA

TEST NO I06150-L_01 SHEET I___I_3_0F413

14-DAY CONFIG{ MAC 52-52701NAA. 9? -106156

_.2.2.1.2.3.28

6.2.2.1.2.3.29

6.2.2.1.2.3.30

6.2.2.1.2.3.31

6 ..... 1.2.3.3_

6.?.2.1.2.3.35

p

Open t},e #1 Alcohol Drain Valve c_rmecl,ed bo

Component Package "5".

After appl-oxir,lately six (6) mlnutes, close the

FUEL CHG VALVh - 15A in Component Package "D".

Reduce the pressure to the FUEL PUI_GE - 16 pcrt to

0 psig.

Disconnect the servicing connection from the Fuel

Purge Valve a_d from the FLEL CHG POHT - I'5 in

Component Package "D".

Open the FUEL CHG VALVE - 15A in Component Package "D".

Connect an evacuation system to the FUkL CHG PC_CT -

15 in Component Package "D" and to the FUEL TANK V_{T -

in Component Package "B". (Figure 32 ).

Close the Fuel Pm'ge Valve.

_ALV_ - 15A in ComponentVerify that the FUEL CHG ' ' _'

Package "D" and the FUEL TANK VEC_T VALVE - _A in

Component Package "B" are open.

Verify tilat the Vacuum Shutoff Valves are closed.

Turn on the evam_tion system.

Open the #2 Vacuum Shutoff Valve cor_nected to the

FUEL TANK _T - _ in Component Package "B".

PREPARED BY: DATEIAPPROVED FOR NAA:

77_

DATE

]W15075-1

0
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IHI-OC_ ETI_¥N E
A OlVIilON OP NOmTI-4 AI_II_MICAN AVCAT_ON INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

..,,,EOF",Es',0,A,,,,o.
LNAA

TEST NO.- !06156.401 _HEE.T_11_ OF413

,,,-o,,,co,_{_c _:_

6.2.2.1.2.3.39

6.2.2.1.2.3._0

6,2.2,1,2,3,_1

6.2.2.1.2.3._

6.2.2.1.2.3._3

6.2.2.1.2.3._

6,2,2,1,2,3,&5

6,2.2,1,2,3,_6

6.2.2.1.2.3.&7

Open the #I Vacuum Shutoff Valve connected to the FUEL

CHG PORT - 11 in Component Package "D".

Vacuum dry the system for a minimum of 360 minutes.

Close the FUEL TANK V _NT VALVE - _A in Component
Package "B".

Turn off the evacuation system.

Open the FUEL TANK VENT VALVE - _A in Component
Package "B".

Disconnect the evacuation system from the FUEL CHG
PORT- 15 in Component Package "D" and from the FUEL

TANK V_T - A in Component Package "B".

Close the FUEL CIIGVALVE - 15A, install caps on the
FUEL CHG VALVE - 15A and FUEL CHG PORT - 15 in

Component Package "D".

Close the FUEL TANK VENT VALVE - _A and replace caps
on the FUEL TANK VENT VALVE - _A and FUEL TANK VENT -

h in Component Package "B".

Remove the Bypas= Assembly P/N 99-103326 from Component

Package "D" a_id install a cartridge valve, P/N NAS-28081TI

•per Rocketdyne Drawing _06887.

PREPAREDBY: DATEIAPPROVEDmR N_:
a. _yne I ,,I) , h

DATE

_-15o75-i
775
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

DF_AIN AND CI/_AN PHOCEDUP2_S
NAME OF TEST.

l'aa _ f_NO.
LnU._

IO6156-401
TEST NO. . _SHEET 115 OF413

co. ,o

6.2.2.2.1.2

6.2.2.2.1.2.1

6.2.2.2.1.2.2

6.2.2.2.1.2.5

6.2.2.2.1.2.6

Vlbrationj Tank Module Onl_

"Freon _" Drain and Clean Procedure

System (Tank Module) Condition

The Tank Module is fu!] of safety fluid from the

propellant tank to the PSOT , All valves are considered

closed except the cartridge valves in Packages "C" and

"D" are fired. The service connections are installed

per Figure 33.

NOTE : Torque values of Table I shall be utilized at

all times.

"Freon _" Drain

Open the OXID CHG VALVE - 11A in Component Package "C".

Open the OXID TANK 'CENT VALVE - 6A in Component

Package "B".

Open the Oxidizer Purge Valve.

Open the "Freon MF" Drain Valve connected to the

Oxidizer Purge Valve.

Open the #I GN 2 Supply Valve and admit 30 _+2 psig GN 2

through the OXID CHG POP,T - 11 in Component Package "C".

k_en "F-reon _" no longer flows from the "Freon _"

t;I GN2 Supply Valve connected toDrain Valve, close the _

Component Package "C".

PREPARED BY: DATE IAPPROVED FOR NAA:

J. Mayne I ,,,'_." .J .J

c . ] '-,:;='"
• ,,,¢:X.._
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0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND C;/_AN PROCEDURES
• [MAC

PART NO. 2-DAY CONFIG.L_NAA

TEST NO.--106156-4 O1 _HEET 116 OE413

{NAA _)

6,2,2,2,1,2,7

6,2,2,2,1,2,8

6,2,2,2,1,3

6,2,2,2,1,3,1

6.2.2.2.1.3.2

6.2.2.2.1.3.5

6.2.2.2.1.3.6

6.2.2.2.1.3.7

6.2.2,2.1.3.8

Close the OXID CHG VALVE - 11A in Component Package "C".

Close the "Freon _" Drain Valve connected to the

Oxidizer Purge Valve.

"Freon MF" Pur_e

Slowl_ open the #2 GN2 Supply Valve connected to the

Oxidizer Purge Valve to suppl_ 90 +_5 psig GN2 to the

Oxidizer Purg e Valve.

Open the facility Vent Valve connected to Component

Package "C".

O_n the OXID CHG VALVE - 11A in Component Package "C".

After sixty (60) minutes, close the #2 ON2 Supply Valve

connected to the Oxidizer Purge Valve and allow pz'essure

to decay to O psi£.

Close the OXID CHG VALVE - 11A in Component Package "C".

Close the Oxidizer Purge Valve.

Close the OXID TANK VENT VALVE - 6A in Component

Package "B".

Remove the Facility Vent and #I GN2 supply from
OXID CHG PORT - 11 and replace caps on OXID CHG PORT -

11 and OXID CHG VALVE - 11A in Component Package ':C".

)REPAREDBY: . DATEIAPPROVEDFORNAA: •
J. Mayne I _

Rev. _ _ _ Date _ /o _

DATI
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A QIVISlON O _r NOIqTH A_AI[RtCAN AVaA, TiOe'4 CNC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NAME OF TEST_ DRAIN MID CLEAN PROCEDUF_S

PART NO 2-DAY CONFIG.[ MAC ' '
• L.NAA •

TEST NO 10615_-h01 .SHEET 11'70E L1___33
FMAC 52-52701

14-DAY CONFIG. 1. NA A 99-106156

,2.2.2.t.3.9

6.2.2.2.1.3.10

6.2.2.2.2.2.3

6.2.2.2.2.2._

Remove purge lines fro.t OXID PUtcC;t, - 13, install new

"O" Rings P/N PJ3-262-h014-1OO2 on the redundant caps

and replace redundant caps in OXID PURGE - 13.

Remove Filter and line from OXID TANK VENT - 6 and

install caps on OXID TANK VENT - 6 and OXID TANK

VENT VALVE - 6A An Component Package "B".

Alcohol Drain and C,lean, .procedure

S2stem (Tank Module) Condition

The Tank Module is full of safety fluid from the

propellant tank to the PSOV . All valves are considered

closed except the cartridge valves in Packages "C" and

"D" are fired. The service connections are installed

per Figure 3_.

NOTE : Torque values of Table I shall be utilized at

all times.

Alcohol Drain

Open the FUEL CHG VALVE - 15A in Component Package "D".

Open the FUEL TANK V_NT VALVE - hA in Component

Package "B".

Open the Fuel Purge Valve.

Open the Alcohol Drain Valve connected to the Fuel

Purge Valve.

PREPARED_BY: . DATE_,ATE![APPROVED FOR NAA:
J. Ma_nqe If).,"-_'f_ f
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A DIVll;ON O_ NOMV_.4 AMI_ICA_'_ AWlATIOtq t_C

DESIGN APPROVAl..TEST

ORBIT ATTtTUOE AND MANEUVERSYSTEM
(SE7)

NAME OF TEST, D_ AND C[_'./_NPROCEDUZLES TEST NO.- I06156-401 SHEET. 118 OF413

PART NO Z-DAY CONFIG MAC 14-DAY CONFIG NAANAA 9 _I>6 -'

6.2.2.2.2.2.5

6.2.2.2.2.2.6

Open the #I Gt_2 Supply Valve and achmit 30 +2 psig G_,_2

through the FUEL CHG PO_T - 15 in Component Package "D".

When alcohol no longer flows from the Alcohol Drain

Valve, close the #I GN 2 Supply Valve connected to

Component Package "D".

6.2.2.2.2.2.7 Close the FUEL C|iG VALVE - 15A in Component Package "b".

6.2.2.2.2.2.8

6.2.2.2.2.3

Close the Alcohol Drain Valve connected to the Fuel

Purge Valve.

Alcohol Fur'Re

6.2.2.2.2.3.1

6.2.2.2.2.3.2

6.2.2.2.2.3.5

6.2.2.2.2.3.6

6.2.2.2.2.3.7

PREPARED BY:

Slow_ open the #2 GN2 Supp_ Valve connected to the

Fuel Purge Valve to supply 90:_+5 psig GN 2 to the Fuel

Purge Valve.

Open the facility Vent Valve connected to Component

Package "D".

Open the FUEL CHG VAL_ - 15A in Component Package "D".

After sixty (60) minutes close the #2 Gt_2

Supply Valve connected to the Fuel Purge Valve and

allow the pressure to decay to 0 psig.

Close the FUEL CHG VALVE - 15A in Component Packag, e "D".

Close the Fuel Purge Valve.

Close the FUEL TANK VE_T vALVE - _A in Component

Package "B".

J. Yayne

DATE
APPROVED FOR NAA:

B

DATE i

./_.o-
, u, ,,

, °
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1.1OCii ET I}¥ P_ E
a_ OIVIS,ON OF _O_TW A_EqtCA_ ^VIAT,ON I_C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE?)

NAME OF TEST D}'AIN AND CLEAI_ PkOCEDUhES T_^T 106156-401...... t_ NO. SHEET I.___OFi 13

[NAA _)9-1061 56LNAA

.2.2.2o3.8

6.2.2.2.2.3.9

6.2.2.2.2.3.10

Remove Lhe Facility :!e.t ar¢t ,I (_;2 Sup}'lY from

FUEl. CHG PO._T - 15 and replace caps on FU:,.L CHG FORT -

1.5 and FUEL CilG VAL_q_ - 15A in Component Package "D".

Remove Purge line.R front FLPnL PURGE - 16, install

new "0" Kings P_l RD-262-AO1&-IO01 in the redundant

caps and replace redundant caps in FUEL PUEOE - 16.

Remove Filter and line from I"Uh;LTALiK V_]_T - h and

i,mtall caps on FUEL TAlqK VF_IT - h and FUEL TaNK

V_AGT VALVE - 6A in Component Package "B".

:PREPARED BY: DATE [APPROVED FDR NAA:

d - zg.. _,(

DATE'

O

©
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• DIVISION Ol '_ N_MT*-_ AMIM*CAN AVIATION |NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST HOT FI}_ FACTTITY INSTALLATIONTEsT NO iO6156-&O1 RHEF'T 120 OF413
•" 52-_27(::)"l'--

Z-DAY CONFIG.,[MAC 14-DAY CONFIG. fMACPART NO.
LNAA L NAA 99-iO61_6

6.3

6.3.1

6.3.].i

6.3.1.1.1

6.3.1.1.2

6.3.1.2

6.3.1.2.1

6.3.1.3

Hot Fire Test Facility Installation

, General

The Engine System for test shall be in accordance with

Rocketdyne Drawing 99-106156, Figure 61 and the following:

The OKMS adapter structure, P/N 99-i03&90 (Reference:

Paragraph 3.1.2.2), Trunnion Spider adapter system, P/N

103&30, (Reference: Paragraph 3.1.2.2.1); the Sub Frame

Assembly, P/N 99-103&20, (Reference: Paragraph _.1.2.3);

the Vertical Sz:pport structure, P/N 99-103356, (Reference:

Paragr@h 3.1.2.&); the Structure Cover and Flame Insert,

P/N 99-103760, (Reference: Paragraph 3.1.2.5) and the

Diffuser, P/N 9')-]03389, (Reference: Paragraph 3.1.2.6)

shall be employed during the test of paragraphs 7.5 and 7.6.

Special tube assemblies with "Dynatube" to "AN" type

fittings shall be provided for installation of instrumentation

at the Component Package "B" RFD OUT TF_T-3 port, tomponent

Package "C" OXID TF_T PO_T-12 and Component Package "D"

FUF;u TF_T PORT-I&.

Cleanliness requirements with respect to instrumentation

and facility connections to the Kngine System shall be in

accordance with paragraph 3.9.

Whenever a hot fire test is not eminent, and the entire

Engine System can not be adequately protected from exposure,

the TCA exit nozzles shall be covered.

Maintenance of the Fngine System shall .be in accordance

with paragraph 3.5.

PREPARED BY:

E. Charles
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DESIGN APPROVAL TEST

•ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. HOT FI>JE FACILITY INSTALLATIONTEST NO.,106156-I_O1 SHEET 121 OF413

PART NO. 2-DAY CONFIG.{NMAC 14-DAY CONFIG {_AC c_)-15_1_6." "

6.3.1.1_

6.3.2.2

6.3.2._

6.3.2.5

6.3.2.6

Opening and closing of the Engine Syste_n manual valves and test

ports shall be in accordance with paragraph 3.5.1.3 ard Table I.

Special storage and handlin_ of the magnetic tape required for

conducting the _ission Duty Cycle Tests shall be in accordance

with IL A331-3068.

Installation

Provide an SE7 Wanually Pro_rmmned and Tape Programmed Engine

Firing Control System as descrioed, respectively, in Rocketdyne

Specifications SF_ 3331-3013 and SF/_ 3331-3OOA and schematically

shown in Rocketdyne Drawings 99-501803 and 99-50180A.

There will be one (I) exception to the _ine Firing Control

System provided for test in accordance with Rocketdyne Drawing

99-501803.

The Auxiliary Pressurizing Solenoid Valve shall not be installed

Provide propellant loading capabilities in accordance with

paragraph 6.1.2.

Provide pressurant loading capabilities in accordance with

paragraph 6.1.1.1.

Provide the pressure regulator reference pressure cavity

evacuation system in accordance with paragraph 3.1.3.2.& and

Figure _O.

Instrumentation requirements shall be in accordance with

paragra_3.8, Figure 61 and Tables 5, 6 and 7.

PREPARED BY:

E. Charles
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST.,HOT FIRE FACILITY INSTALIATIONTEST NO. 106156-401

CO F,O ,,,_o,,,co, F,O.{'."c• NAA. ._)c)--106156

6.3.3.1.1

6.3.3.1.2

6.3.3.2

6.3.3.2.1.2

6.3.3.2.2

6.3.3.2.2.1

6.3.3.2.2.2

Test Conditions

The Hot Fire Calibration tests of paragraph 7.6 shall be

conducted at the following environmental conditions:

Temperature shall be local ambient.

Pressure shall be local ambient.

The Mission Duty Cycle Test of paragraph 7.5 s_all be

conducted under the followir_ environmental conditions.

Temperature

Prior to commencing the MEC the Engine System components

shall be pre,conditioned and demonstrate a stabilized

value of 160 25 ° F for a minimum period of two (2) hours.

During the MDC the test facility temperature conditioning

system shall provide a hot gas supply of 160.±5 ° F to the

Engine System throughout the test; the Engine System

components shall be permitted to seek their own thermal

equil_brium.

Pressure

Environmental pressure shall be local ambient.

The Engine System regulator reference cavity shall be

evucuated to 1 ±.5 psia prior to initiating the hot fire.

PREPARED BY:

E.Charles

(__ %:._.,,A4.,.,._ - -_

DATE APPROVED R_R NAA: .
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E. Charles

896-388

P. Weaver

896-388

_" Harm'j •

096-204

W. "ilipski

/6-204

A. Schauer

096-204

9. Kelly

NAAQC

INTE_JAL LETTER

North American Aviation, Inc.

IL 5388-6052

DATE 12 October 1965

TO

Address

Those Concerned FNOM Gemini DAT-RAT Unit

Address D/896-388

SUBJECT SE-7 Engine System DAT - S/C-3.

REFER}_CE (a) Test Procedure 106156-401.

The following changes shall be made to the above

referenced test procedure:

-b I. Paragraph 6.1.2.1.].4.6 - Change to read:

"Continue to fill until propellant no longer

flows into the system as determined by viewing

the tanking equipment sight gauges."

* 2. Paragraphs 6.1.2.1.].4.9 - Change to read:

"Determine vol.me to be det_mked from Figure 25".

* 3' Paragraphs 6.1.2.1.].h.iO - Change to read:

"Detanking." "_

4. Paragraph 6.11.2.2.1.2 - Add the requirement to

heavily insulate the propellant tanks.

5. Paragraph 6.3.3.2.3..I - Change to re_Jd: "Prior

to contmencin E the MDC the Engine System Compo-

nents shall be cre-conditioped to a temDerature

of 160 + 5 F with the exception of the propellant

t.mlks which shall be 2re-cpnditioned to 90 + 10 F.

6. Para_raoh 6.l,.2.2.1.6.2 - Delete.

7. Paragraph 6.4.2.2.1.6._ - Change "I + .5 psia" to

"i._ psia or less."

8. Table 6 - E.A. recorder shall be kept on fast

until 38 seconds of run time has elapsed.

9. Par_igraph 6.h.2.2.].6.!! - Becouse of an error in the ,na_znetic

taoe it shnll be necess_r?j to _ire TCA @15 manual!y at 12579,
iP61], 12664 :rod 3.2?66 seconds of elapsed run time. The 'durations

are 20, 47, 16 and 33 seconds, mespective!y.
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z 11-15075-1K

e i0.

IL 5388-6o52
Page 2

Table 6 - After cutoff inch DIGRs manually once

every five minutes to obtain maximum TCA soakback

temperature.

Approved:
R. G. Eide

Supervisor
Gemini DAT-RAT Unit

T. G. Kniffin

Gemini DAT-RAT Unit

MAC Engineering

* Incorporated inspecification.

Retyped from original, dated 5 February 1965
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. HOT FIRE T_;T PROCF_URES

PART NO. ;'-DAY CONFIG.,_MAC"
L NAA

TEST NO. 106156-2+01 SHEET 123 OF413

co ,., rMAC 5_-5_701
14-DAY NFI_._. NAA 99-]061_6

6.1,.i

6.A.I.I.2

6.4.1.1.2.]

6.h.i.2

6.h.l.?

l.h

Hot Fire Test Procedures

Preparation for conducting the te_ts of paragraphs 7.5 and

7.6 shall be in accordance with this paragraph.

Select the appl_cab!e _gine Firin_ Control ?y_tem for test.

The SET Manually Prograr_qed _ngine Firing Control System

shall be employed for the tests of paragraph 7.6.

The 5E7 Tape Programmed l_zAne Firing Control System shall

be employed fqr the tests ef paragraph 7.5.

Mission Duty Cycle OSM-AO& and OSA-306 (Reference a) shall

be provided on a magnetic tape for controlling firin_ commands

to the Fhgine System TCA's and the instrumentation sequencing
of Table 6 •

Conduct a checkout of the Dpplicable Ph_ine Firin_ Control

System to verify electrical contin_ity and p_eper connection
of the electrical harnesses.

Verify that the instrumentation of Table 5 has been _n_t-_]]ed

and perforn the r_q,uired pre-test pressure:, verifications..

Verify the following on the Phgine 5ystem:

(a) Component Package "A"

(i) HI }>itK_SGA'J CHG VAIVF - IA is open and capped

(2) HI PRF;5S GAS TFST VA!t_ - 2D is .:]osed and port 2 and

2A capped.

PREPARED BY:

IcH< 2.,Bv:

DATE

0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

_ME OF TEST.HOT FIRE TEST PROCEDURES

I

TEST NO 106156-401_SHEET 12-4 OE413 I
' ' P,_C ..52-52'_0_---- --
14-DAY CONFIG.{NAA 99-1061.66 ' I

6.4.1.4 (continued)

(b) Component Package "E"

(1) BYPASS VALVE TEST - 19A is open and capped

(c) Component. Package "B"

(I) FUEL TA_K VENT VALVE - 4A is. open and capped

(2) INTER CHECK VALVE TEST - 5 is capped

(3) OXID TANK VENT VALVE - 6A is open and capped

(4) RELIEF VALVE TEST ._XID - ? is capped

(5) RELIEF VALVE TEST FUEL- 8 is capped

(6) C_ID RELIEF VENT - 9 is open

(7) FUEL RELIEF VENT - 10 is open

(d) Oxidizer Tank

(1) The valve connected to the OIlD PURGE - 13

port shall be closed.

(e) Fuel tank

(1) The valve connected to the FUEL PURGE - 16

port shall be closed.

(f) Component Package "C"

(1) OXID CHG VALVE - 11A shall be closed and Capped;

the OXID CHG PORT - 11 capped.

(2) OXID TEST VALVE - 12A is open and capped

also

I PRE_D l_':

I E. Charles

_--TS_ / .

R-1507.5-I

__ " i I'4 t

OATEIAP  ' .OPoR
_T_, _/'_* ,f2. ,4_.

, ,/of DATE[
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DESIGN APPROVAL TEST

ORBIT ATTITUDE. AND MANEUVER SYSTEM

(SE7)

TEST NO. liOT F.]EE TEST PROCEDURES

MACPART NO. P_-DAY CONFIG. NAA

SHEE, 125 .'UI-.J_13__
r_ -_vc_1.... / MAC .2-_.52__=__

14-DAY CONHt_. _[ NAA ___.___-.106_1.56___

6 ./4 • 1.4 (cent: nued )

6.4.1.5

(g) Component P2c'k-_,ge ' "E"

(I) FI_I, q_G VALVE - 15_ s_ll be closed and capped and

th_ FUEL C,I_G PORT - 15 capped.

(2) FUFL TEST VALVE - 14A is open and capped.

(h) Propellant Shutoff Valves (PSOV) in the oxi£1zer and

fuel manifolds shall be open.

NOTE: Torque values and _hnual Valve operation shall

be as defined in Table 1.

Throat measurements of each Engine System TCA shall be performed

and recorded on the data sheets. Pre and Post measure_ents sisal&

be performed on tLe initial hot fire test of the TCA; subsequent

measurements shall be performed post test only.

Hot Fire Mission Duty Cycle Te_ts

General

Perform the procedures @escr_bed in paragraph 6.4.1

A "dry-run" of the tape programmed Mission £uty Cyc] e Test is

required prior to initiating the actual test. The "dry run" is

required to insure tLe following:

(a) Fulf'llment of tl_e TCA firing sequencing and durations

s[_cilied in 0SA-306 and 0S_%-404.

(b) Proper scheduling of the data sampling.

PREPARED BY :

E. Charles

/_. ,_,_. _-
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST HOT FIRE TEST PROCEDUiIES

PART NO. 2-DAY CONFIG. fMAC
LNAA

TEST NO. 106156-401 SHEET 126 0F413

14-DAY CONFIG. { MAC 52-52701NAA cF)-1C_156

6.4.2.1.2.1

6.4.2.2

6.4.2.2.1

6.4.2.2.1.1

The "dry run" will consist of the following:

(a) Disconnect at the Engine System bulkhead bracket the

electrical nnrnesses J33 and J34 connectors (Reference:

Rocketdyne Drawing 99-501803) from the Power Distribution

Panel supply cables, P/N 99-9017040-11 and 99-9017040-21.

(b) Connect the P33 and P34 connectors of the Power

Distribution Panel supply cables to the test facility

EngineSystem simulator electrical box.

(c) Operate the tape programmed control system for the

complete Duty Cycle (including all data recording).

(d) Verify from the recorded data that the sequence of

events and firing durations are in accordance with the

requirements of the kission Duty Cycles 0SM-404 and

OSAn306.

(e) Verify that the data recording sequencing is in

accordance with Table 6.

{f) Disconnect the P33 and P34 connectors of the Power

Distribution Panel supply cables from the facility

Engine System simulator electrical box.

(g) Connect the P33 and P34 connectors of step (f) to the

Engine System J33 and J34 connectors at the Engine

System bulkhead.

Mission Duty Cycle High Temperature Test.

General

Load the Engine System pro_,ellant tanks in accordance

with paragraph 6.1.2.1.

PREI:_'dEED BY:

E.Cha rles

Cy..-.'_',TDBY:

R--15075-1

DATE I A_D leO_l NAA:
DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. HOT FIRE TEST PROCELURI_

PART NO. Z-DAY CONFIG_MAC"
L NAA

14-DAY CONFIG J'MAC -
LNAA 99-106156

6.A.2.2.1.1.1 Oxidizer, Nitrogen Tetroxide, quantity shall be such that the
total load is 245.8 lb.

Fuel, Monomethyl }{ydrazine, quantity shall be such tlat tLc
total load is 155.3 lb.

Install the Special Covers, P/N 99-103760 (Reference:

paragraph 3.1.2.5).

Verify that tt,eEngine System, with respect to facility

plumbing and instrumentation, is in accoz_ance with Figure 61.

Charge the Engine System pressurant tank wJth He in accordance

with para@raph 6.1.1.1.

Engine System Pressurization.

Assure thnt all switches on the SEV Mission Cycle Control

Panel, P/N 99-9017321 (Reference: Rocketdyne Lrawing

99-501804) are in the OFF position.

Provide 26 V[C to tLe Engine Firing Control System. Do not

throw the DC PWR switch on the Mission Cycle Control Panel

to the ON position.

Adjust the Mission Cycle Control Panel switches in accordance

with the following:

6.4.2.2.1.5.3.1 Throw the DG PO:_R switch to the ON position.

6.4.2.2.1.5.3.2 Throw the PROPFLLANT S}iUTOFF VALVES switch to the OPEN

position and hold until the corresponding lights above the
switch come on.

e

PREPARED BY:

E.Chnrles
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AMD MANEUVER SYSTEM

(sE7)

NAME OF TEST HO'r FIP_ TE3T PROCEDUPI3

PART NO. Z-DAY CONFIG._.M..A._
LNAA

TEST NO., 106156-401 SH£ET 128 OF413

{I_C 52-5;_70114-DAY CONFIG NAA 99-106156

m

6.4.2.2.1.5.3.3

6.4.2.2.1.5.4

6.4.2.2.1.5.5

6.4.2.2.1.5.6

6.4.2.2.1.6

6.4.2.2.1.6.1

6.4.2.2.1.6.2

Throw the Y_N DIGR DRIVE and MAN OSC DRIVE switches to

the ON position.

After approximately three (3) seconds, throw the
ISOLATION VALVES switch to the OPEN position.

After a minimum of ten (10) seconds, throw the MAN
DIGR DRIVE, _N OSC DRIVE and the DC POWER switches
to the OFF position.

Verify Engine System Pressurization by observing the

applicable Engine System pressure measurements. Engine
System pressures downstream from the Pressurant

Regulator shall be 295 _15 psia.

Engine System M_C.

Provide the environmental temperature requirement

specified in paragraph 6.3.3.2.1.

DQ1e ed.

6.4.2.2.1.6.3

6.4.2.2.1.6,4

Evacuatethe Engine System regulator reference cavity to

a pressure of 1 _.5 psia or less and mai_tpin the

pressure for the duratloa of the test.

Conduct the tape programmed, OSA-306 and 08P_404Mission

Duty Cycle Test in accordance with the procedures of
SF_3331-3004.

PREPAREDBY: DATEI APPROVEDFOR I¢_k:

,

R-15075-1A_,-_, J :_ , c_, Date _ _/Z/- _/S

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST}!0T FIRE TEST PROCF_'UP_BS

PART NO. 2-DAY CONFIG. J'MAC
LNAA

TEST NO 106156-401 SHEE)_129 OF413
..... C^Nrl^ FMAC 52-5270
I*--UAT U r _'_NAA.99-106156

6.4.3.2

6.4.3.3

6.4.3.4

6.4.3.5

,4.3.5.1

6.4.3.5.2

Perform the post test procedures of paragraphs 6.6 .

Hot Fire C_libration

Verify that the Engine System for test, with respect

to facility plumbing and instrumentation _nstallation,

is in accordance with Figure 61.

Pressurize the Engine System pressurant tank to

3300 +100 psig, He and close the facility Pressurant
Fill Valve (Referez:ce : Figure 61),

Assure that all switches on the SET Manually Programmed

Engine FirS ng Control System Control Console are in the

OFF position.

Provide 28 VDC to the Engine Firing Control System. Do

not throw the 5C PWR switch on the Control Console Panel

to the ON position.

Adjust the En£ine Firing Control System Control Con_ole
in accordance with the following:

Turn the INSTR DRIVE LURATION knob to orovide a duration

of 300 seconds.

Throw the DIGR LRIVE and the OSC DRIVE sw_tches to the

ON pos_ tion.

Set the CHARTS Dl{I'v_ selector switch in the A[rfO position

Turn the PI{OGItAM LELAY knob to provide 2 seconds _elay.

PREPARED BY:

c.H.F__ ,

799 -

DATE

R-15o75-1
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DESt_N APPROVAL TEST

ORBIT ATTITUDE _ E_EUVER
(SET}

NAME OF TEST HOT FIP,F-,TF_T PP_CEP--_I;_

PART NO. 2-DAY CONFIG.{_ l

SYSTEM

6.4.3.5.5

TEST NO. 106156"401S HEE T J!--_LOF-/_ll

14-DAY CONFIG. _ NAA 99-1061

6.4.3.5.6

6.4.3.5.?

6.4.3.5.8

6.4.3.5.9

6.4.3.5.10

6.4.3.5.11

6.4.3.5.12

6.5.3.5.13

6.4.3.5.14

6.4.3.5.17

PREP_,'_DBY:
E.Cha£1es

Turn the CART FIRING EELAY knob to provide .01 seconds

delay.

Set the DELAY TO STAHT dials on the Timing Module #3 to

provide zero (0) seconds delay.

Set the selector switch in the AUTO position.

Set the ON TIME dials to provide 3 seconds delay.

Set the selector switch in the lower right corner of

the TimingModule #3 to the'BYPASS position.

Throw the CLOCK AC POWER switch to the ON position.

Throw the ISOLATION VALVES switch to the OPEN position.

Throw the ARM switch to the ON position.

Throw the DC FWR switch to the ON position

Set the THRUST CHAMBER ASSEMBLY #I toggle switch in

the ON position.

Press the START switch.

Upon completion of the pulse, throw the DC FWR switch to
the OFF position and return the TCA toggle switch to the

OFF position.

Throw the DC PWR switch to the ON position.

NOTE: Allow approximately 5 seconds between OFF-ON
actuation.

DATEI APPROVEDFORNAA:

P_-15075-I

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

i m

SYSTEM

NAME OF TEST HOT FIRETEST PROC-"LUP2-_

PART NO. 2-DAY CONFIG._.M..A_ '
L_

TEST NO._ 106156-40! SHEE2T#_-I_OF-LlJ_
'4 "AY C"N _'" IFMAC 52.5 701
, -w u r,_.[NAA .99-106126

6.4.3.5.19

Repeat paragraphs 6.4.3.5.14 through 6.4.3.5.17 for each

subsequent step of the Hot Fire Calibration Test Sequence

of Table 4.

Perform the post test proceduz'es of paragraph 6.6.

PREPARED BY:

I

7%

DATE 1APPROVED FDgRNAAI

I /,,4/7 L._.'_ _,

i / C-'kJ "
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©

O

O



O

O

• _oVlIH:)4_ _ _ A_Itt_AN MVOdbTN)W.

i ]

DF. . N TEOT
OR T ATTITUDE MA UV R SYSTEM

 E7)

I I

NAME OF TEST Data Reduction - Hot Fire TestSTEST. NO 106156"_-_E_ OF---.-

{  2-5270 .,.PART NO. 2-DAY CONFIG. L_AC 14-DAY CON_@. _ 99-106!_6 !NAA

6.5 Data Reduction - Hot Fire Tests

Further evaluation of the SE-7 Engine System mission duty c%letest

data requirements following the preparation of the DAT Specification

(106156-401) indicated that reduction and analysis of this test data

could be accomplished more expeditiously and appropriately than as

required by the procedure of Rocketdyne Internal Letter 4397-5008 as
required in the specification. The procedures used in the reduction

and analysis of this test data were as follows:

Ref. Para. 6.5.2.1.1

TCA Unit total impulse (corrected to rated altitude) for one of

each type of unit (pitchj yaw-roll, and maneuver).

I. As a function of command signal width.

2. As a function of cumulative unit firing time at a constant

command signal width.

A. To determine TCA Pulse Total Impulse (_) for the 25 ib thrust TCA's

(pitch and yaw-roll) during pulse mode operation_ the following •
method was utilized.

Pulse Total Impulse (I_) m Araau:_l_,.t.hruat chamber

pressure vs time trace (oscillograph) x TCA throat
area x Thrust Coefficient

ib-sec ib-sec in2 Cf (dimenJi0nless)

i. Area under Thrust Chamber Pressure vs Time Curve - determined

_ymechanical integration (planir_ter) of the oscillograph

chamber pressure recording.

2. TCA Throat Area - Average value from pre- and post-test measure-

ments.

3. Thrus_ Coefficient - Value determined from TCA acceptance test

_ata (standara conditions), RAO220-35_.

II I ' I J I I I I I _ I _ . I li II

_-15o75-1
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DES!GN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAk_EOF TEST Data Reduction - Hot Fire Test_s T NO 106156-40_HE_T-_-----OF--

J'MAC 14-13AY Cn_JRn [MAC _2-52701 .PART NO. 2-DAY CONFIG. NAA "- -........ _. NAA _-1061_6L

To determine 1OC lb, B5 lb, and 25 lb thrust TSA total imp alse

val_es durin_ ste_dy state ooeration, the following method was

_ I t [ ] I j. zed.

Total Impulse (It) = Steady stabe chanber pressure x

opera(,[ng duration x TCA throat area x thrust coefficient

Ib-sec = in_Ibx sec x in2 x Cf (dimensionless)
/,

I. Stead_r State Ch_ber Pressure - determined from Direct Inking
Graphic Recordings.

2. Operating Duration - determined from Esterline Angus Sequence
Recordings.

3. TCA Throat Area - average from pre- and post-test measurements.

)t. Th_ast Coefficient -- _alue determined from TCA acceptance

test data (standard _o.u_(.ions), RAO2PO-35|_ for the 25 ib TCA,

_O220-3_8 for the 85 Ib TCA and _%O220-3h9 for the IOO ib TCA.

Ref. Pare. 6.5.2.1.14

A.

Encine System cum-_lative total impulse (It) for the Mission Duty

Cycle Test.

En,gine System It (cumulative) =

 d  Ises ea '.hI
_J

in,iividual TCA's x
at each signnP.l
_ridth)

It (individual TCA's at each signal width) - Data determined from
it vS Sl_7_l-_Idbh C_z'Vu_ !or L> _o thrn_ _uA's during pulse mode
onerat_ hnd calculated as in Pare. 6._._.i.I, above, for 25 ib,

85 ib, and I00 I:) thrust TZA's duz'in_ steady state operat[on.
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OR_T ATTI_ AMO MAMKUVKR SYeJTEM

(SET)

NAME OF TEST Data Reduction - Hot Fire Te_$T No..lO61,56-40_ET__OF__

PART NO. 2-DAY CONFIG. {MAC ,A _av _n [ -_%C-_-_2-_2701MAA ....
i , , , , ,, m

!R-ZS075-1

'B. Number of Pulses at each Signal Width - Data determined from Esterline

_gus Sequence Recordi_m.

Ref. Para. 6.5.2.1.5 "

Engine System overall specific impulse for the Mission Duty Cycle

Test.

Engine System It (cumulative)
Engine System I -

sp _ Total Propellant consumed

A. System It (clmmlative) - Determined as in Para. 6.5.2.1.4, above.
m m • ,

B. Total Propellant Consumed - Determined per Para. 7.5.7.3.

Ref. Para. 6.5.2.1.6

Engine System overall propellan_ mixture ratio for the Mission Duty

Cycle Test.

MR(overall system) "
Total Oxidizer Consumed

Total Fual Consumed

A. Total Oxidizer Consumed - Determined per Para, 7.5.7.3.

B. Total Fuel Consumed - Determined per Para. 7.5.7.3.

-

t
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• DCV;StON OW NOtaTe4 AMIRLCA_,_ AV,_TIO_ t_C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

6.&.2.]

.5.2.1.2

6.5. 9-. 1.3

Recorded D_t.a:

Recorded data sha]] consist of those parameter_ listed in

Table 5 •

Data recording for the )lot P_re Ca]ibratio_ T_,sts shal! be ir

accordance with Tabl_. 7 •

Data reco_d, ing for £b.p ..ission D_ty Cycle Test (paracraph

7.5) shal] be on a scheduled sa-_pIing basis i_ accor-

dance with _ab]e &

Data I_eduction for the Hot Fire _esl,s of parapraphs 7.5 and

7.6 _hall be in accnrdanee With c]_ /_97-5C_R.

The data reduction .rc£ram, c]escrib_d in '31_,_ AR97-50Og,

provides the fol]owing derived data:

TCA imit total i-Rpulse (corrected to r:i_ed altitude) for

_e _f each type of unit (pitch_ yaw-roll and .nanuever).

(i) As a function off command si_na] width.

(2) As a function of cumulative unit firirg tLme
at a constant ccmmand signal width.

TCA unit pu].se characteristics _cnsistine of chamber pressure,

valve voltap.e and valve current, superimposed, as a function

of ti:ne for representative pulse durations for one of each

type of unit (Pitch, _w-r011 a,_-i.]_muever)o

TCA ,nit pulse characteristic.': a._ a furctinn of urit cu_:lative

firing time.

PREPARED BY:

E. Charles

II- 2 _,- _ff
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DATE I APPROVED FOR NAA:

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE Ah,,D MANEUVER SYSTEM
(SE7)

NAME OF TEST DATA HmUCTION - HOT FIRE TF_T_EsT NO 1_156-&O1 5_H_ 10_._OF 1._

PART NO. 2-DAY CONFIG.{_ ,4-DAY CONFIG.{ MACNAA 79-i061_6

6.5.2.1.&

6.5.2.1.5

6.5.2.1.6

6.5.2.1.7

System cumulative total impulse for each of the Mission

Duty Cycle Tests.

System overall specific impulse for each Mission Duty Cycle

Test.

System overallpropellant mixture ratio for each Mission

Duty Cycle Test.

For TCA propellant valves the mean and deviation of the

response and simultaneity (_emreceipt of signal to full

open or closed).

PREPARED BY:

E. Charles

_-15075-I

DATE I APPROVED FOR NAA: DATE

799
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DIVISION OP NO_T_ A_IEMICAN AVIATION INC

DESIGN APPROVAL TEST

ORBtT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. POST TEST I_ROCEDURE

,-o Yco,,,oPART

TEST NO. 106156-A01 _HF_T 1.}./w,_OE._L,3_

14-DAY CONFIG. {MAC 52-52701NAA 99"106156

6.6.1.1.1

6.6.1.1.2.1

6.6.1.1.2.1.1

6.6.1.1.2,1.2

6.6,1,1,2,1.3

6.6.1.1.2.2

.6.1.1.2.3

Post Test Procedure

General

The following procedures shall be performed subsequent to

each of the tests of paragraphs 7.5 and 7.6 unless otherwise

specified. ..

Assure that the Engine System Firing Control System has been

de-energized.

Provide the following Engine System Instrumentation

(Reference: Table 5, Instrumentation Requirements,DIGRS):

Pressurant Supply Pressure.

Oxidizer Supply Pressure.

Fuel Supply Pressure.

OPEN the facility 'CENT VALVE connected to the Engine System

Component Package "A" HI PRESS GAS CHG VALVE FO_ -1 and allow

the pressure to vent until the Pressurant Supply Fressure
recorder indicates zero (0) pslg.

OPEN the facility VEi_r VALVE connected to the Engine System

Comr_onent Package "B" OXID TANK VENT VALVE - 6 port and allow

the pressure to vent until the Oxidizer Supply Pressure

recorder indicates _ stabilized minimum value.

PREPARED BY:

E. Gha rles

1).- _. 8 - _'ti

DATEIAPP_D,D_N_:. J,.,t/
iI >.4"'_Y "

DATE

Boo _-15o75-]
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST POST TLST PHOCEDUi_E
MAC

PART NO. 2-DAY CONFIG.LfNAA
I

II

TEST NO. 106156-401

14-DAY CONFIG. {MACNAA _-1_!_

6.6.1 .I .2./+

6.6.1 .I.3

6.6.1.1.4

6.6.1.1.5

6.6.1.1.5.1

i

6.6.1.1.5.2

6.6.2

6.6.2.1

6.6.2.1.1

OPEN the facility VENT VALVE connected to the Engine System

Component Package "B" FUEL TANK VENT VALVE -4 port and allow

the pressure to vent until the Fuel Supply Pressure recorder
indicates a stabilized value.

Visually inspect the Engine System for significant indications

of leakage, damage or deterioration. Record the observations

on the applicable data sheets. Photographic documentation

shall be required if evidence warrants.

Measure and mcord the throat diameter of each TCA.

Test Records:

All instrumentation test recordings and calibrations shall be

certified in accordance with paragraph 3.7.1 and readily
identifiable in accordance with paragraph 3.10.1.2.

Test parameter run data, calibrations, verifications and

recorder data sheets defining the chart deflection scale

factors shall be submitted t o the cognizant Rocketdyne

Gemini Encineering Representativesubsequent to each test.

Post Test Procedures following Specific Tests:

_UPost Mission _ ty Cycle Test (Reference: paragraph 7.5)

Load the Engine System propellant tanks in accordance

with the following:

Oxidizer

Perform the procedures of paragraphs 6.1.2.2.1.1 through
6.1.2.2.1.4.12.

PREPARED BY:

E. Charles

DATE

801

i



I_OC_ETDY_E
• OlVllION O_ NOMTM A_I_ICAN AVI&TION INC

i,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAMF_ OF TEST, POST TLST -;:i_.OCEDURF,

PART NO. 2-DAY CONFIG._A_

TEST NO 106156-401SHEET 196 OE 413
• MAC 52-5270-T--- --

14-DAY CONFIG.{ NAA 99-I06136

6.6.2.1.1.1.2

6.6.2.1.1.1.3

6.6.2.1.1.1.4

6.6.2.1.1.2.2

6.6.2.1.1.2.3

The total volume to be detanked (Vdot) shall be
determined as follows:

Vdo t = 5438 - Vg I - 205.8 x 1728

90.5 +.077(70-To2)

NOTE: Vg I and To 2 are deter;_ned from Figure 25.

Open the OXI_ CIIG VALVE - 11A and allow the volume (Vdo t)
4etermined from paragraph 6.6.2.1.1.1.2 to flow out,

then close OXI[ CHG VALVE - 11A in Component Package "C".

Perform the procedures of paragraphs 6.1.2.2.1.3.14

through6.1.2.2.1.4.25.

Fuel

Perform the procedures of paragraphs 6.1.2.2.2.1

through 6.1.2.2.2.4.12.

The total volume to be detanked (Vdft) shall be
determined as follows:

Vdf t = 5425 - Vg 2 - 125.3 x 1728

54.87 _.0325 (70-Tf 2)

NOTE: Vg 2 and Tf 2 _re deten,lined from Figure 26.

Open tLe FLEL CtiG VALVE - 15A and _llow the volume (Vdft)
determined from paragraph 6.6.2.1.1.2.2 to flow out, the

close FUEL CHG VALVE - 15A in Com oncnt P_ckage "D".

PREPARED BY: •DATE

E.Oharles

,_ _%_ ",, ' .

DATE

APPROVED FOR NAA:

/.

DATE

.
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• DIVISION OF NO_ITM AMt_ICAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7) "

NAME OF TEST FOST TEST FROCEDUFZS

PART NO. Z-DAY CONFIG._MA_
LNAA

TEST NO. 106_156-4015_H_r 130_7 OF1_4//_
14-DAY CONFIG [ MAC

NAA 99-106156L

6.6.2.1.1.2.4

6.6.2.2.1.1

6.6.2.2.1.2

6.6.2.2.1.3

6.6.2.2.1.4

6.6.2.2.1.5

6.6.2.2.1.6

Perfo_ the procedures of paragraphs 6.1.2.2.2.4.14
through6.1.2.2.2.4.25.

Post Hot Fire Calibration Test (Reference: paragraph 7.6)

Perform the following after verification of satisfactory
Engine System test operation.

CLOSE the Engine System (KID TEST VALVE - IZA and
FUEL TEST VALVE - 14A.

Remove the instrumentation lines connected to the Engine

System OXID TEST PORT - 12 and the FUEL TEST PORT - 14.

CAUfION: Residual propellant spillage may be encountered

during this operation.

Perform the propellant drain and clean procedures of
paragraph 6.2.

Disconnect all control and instrumentation wiring from

the Engine System.

Disconnect all the associated facility systems from the

Engine System; reinstall all Component Package caps and
torque in accordance with Table 1.

Re-install all the Engine System protective covers that
were supplied with the test hardware.

Remove the Engine System from the test cell.

Prepare the Engine System for shipment.

P_,EPA_ED(_IY:
E.Charles

3:"

I

/
i

. • _.,#

DATE

1%.-15q75--1 _803



I_[O C K E T I)Y N ir_.
A OIVDSION O$ r NORV_ A_[_ICAN AV,ATION INC

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE .AND MANEUVER SYSTEM

(SET}

NAME OF TEST TEST PROCEDURFS

PART NO. Z-DAY CONFIG._"MAC
LNAA

TEST NO. 10615(-,-/+015__.F_.,_y!___8OF /+13

14-DAY CONFIG. { MAC ..-NAA °9-I061_6

Reference: (a)

.O

MAC SCD 52- 52701, Revlsion F,

TFST PROCEDURES

Th9s section contains the individual test procedures

whtch shoal',be used, in conjunction wlth paragraph

6.0, for conducting the ,_cceptance Test and Design
Approval Test of this specification.

PREPAREDBY:

T. Kniffln

="-=%°°_"1

DATEIAPP_O_y;_: '°''_

8O4

R-15075-I
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A DIVlIblON OF NOmTI_ AMIKI_IICAN AVIATION _NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONAL TEST

MACPART NO. 2-DAY CONFIG. NAA

TEST NO I06 ]"56-I"O1$ HET..I..IJ.9--OF L13

14 DAY CONFIG _MAC :)z-;)_YuA
- "L NAA 99-106161

7.1

7.1.i
J

7.1.1.1

7.1.1.2

7.1.1.2.1

7.1.1.2.2

7.I.i.2.3

7.1.1.5

_.ungtional Test

General

The procedures specified in this paragraph shall be
accomplished in the enumerated order.

In the event the results of any teat are other than those

specified, the test shall be terminated and the defective

part shall be replaced or assigned for repair aole_v
under the direction of the Gemini Project Office.

Failures, malfunctions or diserepancles of the Engine

System Tank Module to fulfill the requirements of this

paragraph shall not constitute a Design Approval Teat
failure.

All diaas_a_oiy and =s,e_bly of pa_ reuov_d or r:,_aeed

shall be in accordance with the applicable drawings.

Only those assemblies approved as having e_lied with

all the requirements of the applicable drawings and

individual component Acceptance T_t Spacificatie_

shall be accepted for replacement.

All tests shall be performed at ambient te_erature.

All test lines attached to the Engine Syateu Tank

Module shall meet the requirements of paragraph 3.9._.
I

If testing of the Engine System Tank Module ia euspende_!
for a short period (i.e. overnight or weeMznd) before

completion of the tests called out in thin paragmph,

the Engine System Tank Module shall be te_raril_
secured aa follewas

I:_EP_D BY:

T. Kniffin

1_-15075-1

DATEiAF_ l':;_ P,,£A:



l_O C/ff_ !_'_ lr D _lk_ r'_ !_.
A OIVISlON OF hlC)llTl-I AM|RICAN A'vlATIO P_ IN('_.

DESIGN "APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST. FUNCTIONAL Th_ST

/.MAC
PART NO. 2-DAY CONFIG.[NAA

TEST NO.. 1061_5"401qH_FT 140__0F4133_

L NAA

5.1

7.1.1.5.2

7.1.1.6

7.1.2.2

CLOSE all Pneumatic Yest Console (PTC) valves, electrical

switches and vent all PTC and Engine System Tank Nodule

pressures. All vent ports, etc. opened for tests called
out in this paragraph shall be closed for protection

against entry of foreign matter.

Before tests are resumed, the position or condition of

each valve, switch, connec_ionp etc. shall be checked

for compliance with the provisions of paragraphs

proceeding the paragraph at which the test is to be re|umed.

Verify that all hardware installed on the _ngine System
Tank Nodule is in accordance w_th paragraph 3.1.1 and

record all the component part numbers and serial numbers

as indicated in paragraph 7.1.6.1.

Preparatio_

System Condition

The Engine System Tank Module configuration for test
shall be in accordance with Rocketdyne Drawing 99-106161

and Figure I except that the lines between the bulkhead

and Component Packages "A" and "B" and the Oxidizer

and Fuel Propellant Tanks are not installed. The TCA

groups and interconnecting tubing downstream of the

Propellant Shutoff Valves shall not be installed.

Install the Component Packages "A", "C", "D" and "E"

cartridges in accordance with CEM4132-47. Torque the

cartridges to i0 _i foot-pounds.

PREPAREDBY:

T. Kniffin

8O6

DATE

_-13o75-1

O
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DESIGN APPROVAL TEST

ORBIT ATTITUDE ANO MANEUVER SYSTEM

(SET)

NAME OF TEST. FUNCTIONAL TF.ST

PART NO. 2-DAY CONFIG._M_A. c
L_

TEST NO- I06156-&O1 SP_OF!a___

-

7.1.2.3

7.1.2.&

7.1.2.5

7.1.2.6

7.1.2.7

7.1.2.8

7.1.2.9

7.1.2.10

7.1.2.11

7.1.2.12

7.1.2.13

Verify that all the switches and valves on the Electrical

Control Panel (F_P) and the Pneumatic Test Console (PTC)

are in the "OFF" pr "CLOSED" position.

Place the Fmgine System Tank Module on the base plate of

the enclosure which will later be used in the testing of
paragraph 7.1.&.

Connect the ECP to the Engine System Tank Module electrical

harness as shown in Rocketdyne drawing number 99-9017055.

Connect the PTC to the Fmgine System Tank Module as shown
in F_gure 35.

Supply 28 VDC to the _P and the PTC.

Supply ii0 VAC to the FEP oscilloscope.

Supply 6000 psig He (helium) to the PTC supply port.

Throw the "DC P(]gER" switches on the ECP and the PTC to

the "ON" position. The "DC PCWER" lights will come on.

Depress the "PRESS TO TEST LIGHTS" button on the F£P

and the PTC. All applicable lights on the F_P and PTC

will come on. (Reference Rockefidyne drawing number

99-i03729 and 99-9017055).

Throw the ECP "FU_]_ SUPPLY SHUTOFF VALVe' and "OXID SUPPLY

SHUTOFF VALVe' switches to the "CLOSED" position momentarily
to insure that the valves are in the closed position.

OPEN the following Engine System Tank Module manual valves:

PREPARED BY:

T. Kniffin

DATE I APPROVED FOR NAA:

.3_,, .. i /¢" V
9,-15075-1vision BZ_ / J _,_Dated 2- ,I _& _"

=

DATE
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OtVIBION OF NOmTN A_KMICAN AVIaTiON _NC
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. FUNCTIONAL TFST

.o co.,o
TEST NO..I06156-401 SHF_T 1Z_ OE413

4 A MAC_5 .-._[27C'_.I -D ¥ CONFIG. NAA. 99-I no161

7.1.2.14

cont'd)

(a)
(b)
(o)
(d)
(e)
(f)

"HI P_ESS GAS CHG VALVE - IA"

"HI PRESS GAS TEST VALVE - 2A"

"FUEL TANK VENT VALVE - %A"

_OXID TANK VF_T VALVE - 6A"

nOXlD CHG VALVE - I IA"

'IFUEL CHG VALVE - I_A"

Manual valve OPEN is defined as 2 1/2 turns counterclockwise

from the full "CLOSE" position. Torque per the values
indicated in Table I.

7.1.2.15 Insure that the Engine System •Tank Module "BYFASS V,LLVE

TEST - 19A" is in the OPEN position.

7.I.2.16 Insure that all PTC vents are OPEN to atmosphere.

7.I.9 Proof PrezmlrA Test

7.1.3.1

7.1.3.2

Disconnect the pressurizing lines between the PTC 'h,_EL RELIEF

PRESS VALVE _ and downstream fLlter and between the PTC "0XID

RELIEF PRESS VALVE" and downstream filter.

Connect to the upstream side of the filters (refered to in

psrazraph 7.1.3.1) an "AUXILIARY PRESSURANT SUPPLY TEfiT

SETU} _' as shown in Figure 60.

Throw the PTC !'PACKAGE "A" U/S PRE_S VALVE '_, the "._ T,'--"J.v.
PRESS VALVE" and the "OXID TANK PRESS VALVE" o's,itches to the

"ON 'L or "AUTO _ position. The light above the "PACKAGE "A"

U/S PRESS VALVE" switch will come on.

7.1.3.4 OPEN the PTC "MAIN SUPPLY VALVE", "FRFSSUP, ANT S ..... ", L'_ ............,T

SUPPLY VALVE" and "HROPELI ANT SYST_-M PPFSSURANT SUP_Y V_L'rE_".

PREPARED'" BY:
DATE IAPPROVED FOR NAA: DATE':

,I !
,,/_rp':.,.:J _ "- I c_. Lp_f I

p

O

T. Kniffln

Rev. B / -'2w'' ) ....,.,. Date _*" "_ (°_ R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AhD MANEUVER SYSTEM

(SET)

FUNCTIOMAL TEST
NAME OF TEST

Lrcoj_ 14-DAY CONFIG ,t _'_' -_-_1_."[ NAA - _ r

7.1.3.6

7.i.3.7

7.i.3.9

7.1.3.10

7.i.3.11

7.1.3.12

7.1.3.13

Assure that the FACILITY HAND VALVE "A' D/S is CX_.

the PTC "HL #I" so that 4500 +_i00 peig ia read on theAdjust
"SUPPLY PRESSUP_= gauge.

Throw the PTC "PACKAGE "C" U/S PRESS VALVE", "PACKAGB 'D" U/S
PRESS VALVE', "PACKA_ "C" D/S PP_ VALVE" a-_ "PACKAf_'D" D/S

PRESS VALVE" switches to the "OPEN" position. The lighta
above the switches will come on.

Simultaneously adjust the PTC "HL #2" and "HL #3" so that

300 _i0 pslg is read on the "PRESSURANT SUPPLY PHESSU_' gauge

and the "PROPELLANT SUPPLY PP2ZSURE" gauge. When the presaure

reaches I00 psig on the "PROPELLAh_f SUPPLY PRF_qSURE" gauge the

"PS-C" (PACKAGE "C" PRESSURE SWITCH), "PS-D" (PACKAGE "D"
P_LBS_ SWITCH)p "QXID TAhX PRESS VALVE', "FUEL TANK PRESS

VALVE", and "PACKAGE "A" D/S PRES3 VALVE" lights will _i on.

Slowly OPEN the FACILITY HAND VALVE "A" D/S.

Refer to Figure 60. Insure that the Hand Loader L1 is in the

closed position.

OPEN the "Auxiliary Pressursnt Supply Valve'.

Adjust "Hand Loader LI" so that 280 +i0 psig is read on the

"Pressure Gauge G6".

Simultaneously adjust PTC "HE #2" and "HE #3" so that 450 +15-o

psig is read on the "PROPELLANT SUPPLY PRESSURE" garage.and
the "PRESSURANT SUPPLY PRESSURE" gauge.

_intain the pressures of paragraphs 7.1.3.5 and 7.1.3.11 for

a period of 3 +_ minutes.

CLOSE the PTC "MAIN SUPPLY VALVE.

PREPAREDBY:

T. Kniffin

'"'"Y

P_-15075-1

DME 1APPROVED

!
2-/z -6,

DATE
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A DlvgmaON OP r NOMT0_ AP_t_0CAN _VlATION lilac

DESIGN .APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. FUNCTIONAL TEST

PART NO. ?_-DAY CONFIG.,_MAC"
L NAA

TEST NO 106156-401 SHEET l/d,, OF413

[MAC 5_-527Q1
14-DAY CONFIG.. L NAA 99-106161

CLOSE the Frc "PROPELLANT SYSTD4 PRESSURANT SUPPLY VALVE" and

the "PRESSURANT SYST_4 FRESBURANT SUPFLY VALVE'.

7.I.3.15 OP___Ithe PTC "SUPPLY VENT VALVE n and vent the system until

the ,SUPPLY PRESSURE t gauge reads 0 pslg.

7 .I .3.16 Throw the "PACKAGE "Au U/S PRESS VALVE" swltch to the "CLOSE"

position. The light above the swLtch will go out.

7.1.3.17 Throw the PTC "OXID BLADDER VENT VALVE" and "FUEL BLADDER VENT

VALVE" switches to the "QPEN" position. The lights above the

switches will come on.

7.1.3.18 OPEN the PTC "PROPELLANT SYSTEM VENT VALVE m and vent the system

until 300 ±I0 psig is re_d on the "FRE_$URANT SUPPLY PRESSURE"

gauge and the upROPELLANT STTPFLY FRESqUBE w gauge. Then CLOSE
• the nPROFELLANT SYgTFM VENT VALVE'.

7.I.3.19 Refer to Figure 60. Turn the "Hand Loader I,l" to the closed

position and allow the pressure at "Pressure Gsuge G6" to

reduce to _ psi_.

7.1.3.20 CLOSE the "Auxiliary Fressurant _pply Valve".

7.1.3.21

PREPARED BY:

T. Kr,if fln

Simultaneously OPEN the PTC "PRFSSURANT SYSTD4 VENT VA[._fE" and

UFROPELLANT SYSTEM VENT VALVE'. 'Den the pressure, _s rend on

the "PROPFLLANT SUPPI,Y PRESSURE" _,u_,e, reqds 95 psig the "P_-C n,

uPS-D", "PACKAGE "A" D/S PRESS VALVE _, "OXID TANK FR_q V_LVE"

and "F_DEL T%NK PRESS VALVE" lights will go out. When the

pressure, as read _n the "PROPELLANT SUPPLY PRES_UkE u gauge, read:

25 pslg thrcw the "OXID SIDE REGULATOR FLOW VALVE" and "FI]EL

SIDE REGULATOR FLOW VALVE _ switches to t_e "OPEN _ position. Th,

llghts above the switches will come on. Continue to vent until

the "PR_'_qURANT SUPPLY FR_SURE" _auge _nd the =PROPELLANT

SUPPLY PR_SUR_ _auge each re_d _0 t sl_.

DATE IAPPROVED FOR NAA: DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

I_ME OF TES T FUNCTIONAL TF_T

PART NO. Z-DAY CONFIG.{I _

TrC=v NO 106156-/,01 SHOP.T 145OE413
.... r MAC

14-DAY CONFIG.
1.NAA 99-106161

?.1.3.22

?.1.4.2

CEM_ the PTO =SUPPLY VENT VALVE", "PRESSURA_T SYSTEM VENT VALVE =

and .PROFZEIA_T SYSTEM VENT VALVE = and throw the "aXID BLAD_R

VE_ VALVE =p "FUEL BLLD_R VENT VALVE =, "PACKAGE sO" U/S P_

VALVE', "PACKAGE "D= U/S P_ VALVE m, =PACKAGE "G" D/S PHF_

VALVE", =PACKAG_ "D" D/_ P_ESS VALVE", =QXXD SIDg _GUEATOR

FLOW VALVE', and =FUEL SIEE H_GULATOR FL_ VALVE = switches
to t he CLOSE position. The lighte above the switches will go

o_e

Turn the PTG. "HL #i", =HL #2= and "HL #3" to the closed position.

Disconneet the "AUXILIARY PRESSURASr SUPPLY TEST SETUP' and

reoonneet the pressurising lines _hieh were dieoonnected in

paragraph ?.i.3.1.

NOTZ! Torque values are ae shown in Table I.

Gross Extelmml _mce T_

Install the Engine System Tank Module in an enclosure

as shown in Figure 36. The wall=, floor and ceiling
of the enclosure shall be lined with Dobe_ Metalam 7VV-V.

All valves of Figure 36 shall be CLOSED. Do not seal the

eneloeure at this time.

Conneet leakage sensing lines to the downstream side of the

Engine System Tank Module =P_0P_ELAFr SHUTOFF VALVES"
and to the Engine Systea "HI _ GAS C_G VALVE - 1A"
pert, the "HI PRE_ GAS TEST VAL_E - 2A" port, the "FUEL
TA_ VEMT VALVE - AA" pert, the"OX_ TA_X VEMT VALVE - 6At

pert, the "_XXD C_G VALVE -llA" pert, the "GXID TEST VAE_ -

12A" pert, the "F_L TEST .VALVE - l_A" pert and the "FUEL

CH_ VALVE - 15A" pert.

T. Kniffin

_-15o75-i

O-,.- t _'t,- G
- |

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE" AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUI_CTIONAL 'rEST

PART NO 2-DAY CONFIG.[MAC
• INAA

TEST NO 106156-401 _H_'FT1/+60E 413
rMAC 5_-_270T-----

14-DAY CONFIG. t NAA.' 99-106161

7.1.4.4

7.1.4.5

7.1.4.6

7.i.4.ii

Disconnect the pressurizing lines from the Engine System "HI PRESS
GAS CHG VALVE PORT - l", "HI PRESS GAS TEST PORT - 2", "FUEL TANK

VENT PORT - 4", "GXID TANK VENT PO_ - 6", "OXID CHG PORT - ll",

"OXID TEST PO_ - 12", "FUEL TEST PORT - 14" and "FUEL CHG PORT -15".

Cap the Engine System ports and pressurizing lines. Torque the

caps on the pressurizing lines per Table I. Torque the Engine

System caps finger tight.

Locate the free ends of the leakage sensing lines outside of the

enclosure.

Locate the mass spectrometer outside of the enclosure and locate
two electric fans inside the enclosure as shown in Figure 36.

Seal the enclosure.

Attach the auxiliary vacuum gauge to the mass spectrometer if

not already attached. Begin warming up the mass spectrometer.

NOTE: F_nimum warm up shall be one (I) hour.

Attach a fixed sampling probe to the mass spectrometer.

Locate the sampling probe inside of the enclosuresothat the

mass spectrometer is monitoring the helium concentration inside
the enclosure.

Turn on the electric fans.

Adjust the accumulator valve on the mass spectrometer so that

the reference vacuum gauge on the mass spectrometer panel is

reading approximately 0.i microns.

Note and record the reading of the auxiliary vacuum gauge. When

future readings are taken of the leak indicator the accumulator

valve shall first be adjusted so that the auxiliary vacuum gauge

is reading this value.

PREPAREDBY: DATEIAPPROVEDFOR N/_:

cMg  Y! ) , ,DA ,

 VISIONA J : ', . ,_; .,) ,*_" ( Dated _" 2 C " G ¢
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST. _JNC'rION,'_L TF,ST
/'* I A,'_

;'ART NO. Z-DAY CONFiG.'_._.._
t N/.u*

TEST NO 106156-40_ $1-_EF_I/_ 1..
,4-DAY CONFIG. N_CA Q9 ,r6, A_

7.1.4.12

7.1.4.13

7.1.4._4

7.1.4.15

7.1.4.16

7.1.4.17

7.1.4.18

7.1.4.19

7.1.4.20

Vent the enclosure and purge with g_seous nitrogen at

a pressure of approximately 50 psig as read on pres_uro

gauge G/. for a period of thirty minutes minimum. The

purpose_of the purge is to lower the helium concentration
in the enclosure and produce a low initial reading on

the mass spectrometer indicator prier te. th#

following testing.

Allow the mass spectrometer indicator to stabilize.

Disconnect the helium supply line downstream of valve V3

from the enclosure.

Adjust pressure regalator RI so that 2 _I pslg is read .

on pressure gauge G3.

OPEN valves VI and V 3. Purge for a period of one to
two mlnutes to fill the line with helium.

CLOSE ,alves V I and V 3 and adjust the pressure regu!_tor

to zero pslg as read on the pressure gauge G3. Immediately

connect the helium supply line downstream ofvalve V3
to the enclosure.

OPEN valve V2.

Adjust VI and RI to produce a constant leak rate of 48_
standard-cubic centlmeters per hour as measured by th_ -

burette at ambient temperature and pressure. Burette

measurements shall be made over a period of approximately

fifteen minutes.

Record the leak rate on the data sheet.

PREPARED BY:

T, Kntffin

l -.:sQ75-:r,p
Date3- /o " _._:"

DATE

('% #,_ #, _#"
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

FUNCTIONAL TEST
NAME OF TEST

PART NO Z-DAY CONFIG_ MAC"
LNAA

TEST NO 106156-401 SHEET 148 OE 413

4 DAY CONFIG [MAC 52-§270-I-_ ---
I - _v [NAA 99-10616_

7.1.4.21

7.1.4.22

7.i.4.23

7.1.4.24

7.1.4.25

7.1.4.251

7.1.4.26

7.i.4.27

OPEN valve V3 and CLOSE valve V2. Pressurize the facility

lines according to paragraphs 7.1.4.29 through 7.1.4.33.1.

Record the mas_ spectrometer indicator reading on the

data sheet and plot the value on the sheet of graph

paper provided. Enclose the plotted point with a srmll circle.

Repeat paragraph 7.1.4.22 at ten minute intervals for

a period of five hourm.

At the end of the five hour period CLOSE valve V_ and OPEN

valve V2. Depressurize the facility lines according to

paragraphs 7.1.4.36 through 7.1.4.41.

Measure the leak rate with the burette. The leak rate shall

be 48 ± 2 standard cubic centimeters per hour.

If leak rate is not in accordance with 7.1.4.25 repeat

paragraph 7.1.4.12 to 7.1.4.25.

Disregard the first hour of testing and draw a straight

line through the points Just plotted on the graph paper

which most closely represents the slope generated by the points.

OPEN the enclosure and reconnect the pressurizing lines
which were disconnected in paragraph 7.1.4.3. Then seal the

enclosure.

NOTE: Torque values are shown in Table I.

Allow the mass spectrometer indicator to stabilize.

Throw the PTC "PACKAGE "A" U/S PRESS VALVE" switch to the "OPEN"

position. The light above the switch will come on.

PREPARED BY:

T. Kniffin

DATE APPROVED FO NAA:

KEVISION A _'_/ _ _,=.. Dated
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONAL TEST
fMAC

PART NO. Z-DAY CONFIG'(NAA.,L

TEST NO. 106156"AE1SHEET l_!Ag_OFA13

C_U=,n [W_C 52-_2701
14-DAY "'"'"'l NAA 99-106].61

7.1.4.30

7.1.4.31

7.i.4.31.1

7.1.4.32

7.1.4.33

7.1.4.35

7.1.4.96

OPEN the PTC 'MAIN SUPPLY VALVE=, "PRESSURANT SYSTEM PRESSURA_E
SUPPLY VALVE' and "PROPELLANT SYSTEM H_SSURANT SUPPLY VALVE".

Adjust the PTC "HL #I" so that 3000 _+i00 psig is read on the
"SUPPLY PRESSUP_" 8auge,

Assure that the FACILITY HAND VALVE "A" D/S is CLOSED.

Throw the FrC "PACK_E_ =C" U/S PRESS VALVE', "PACKAGE "D" U/S

PRESS VALVE", "PACKAGE "C" D/S PRESS VALVE" and "PACKAGE =D=
D/S PRESS VALVE = switches to the =OPEN" position. The lights
above the switches will come on.

Simultaneously adjust the PTC =HL #2" and "HL #3" so that

300 +i0 psig is read on the 'PRESSURA_'f SUPPLY PRESSU_" gauge
and The "PROPELLANT SUPPLY PRESSU_" gauge. When the pressure

reaches I00 psig on the "PROPELLANT SUPPLY PRESSURE' gauge

the "PS-C" (PACKAGE "C" PRESSURE SWITCH=)_ "PS-D" (PACKACE "D"

PRESSURE SWITCH)p "GXID TANK PRESS VALVE =, "FUEL TANK PRESS
VALVE" and "PACKA_ "A" D/S PRESS VALVE" lights will come on.

Slowly OPEN the FACILITY HAND VAE_E =A= D/S.

Record the mass speotrometer indicator reading on the
data sheet and plot the value on the sheet of graph

paper provided. Enclose the plotted point with a small triangle.

Repeat paragraph 7.1.4.34 at tea (i0) minute intervals for

a period of five hours.

At the end of the five hour period, CLOSE the PTC "MAIN

SUPPLY VALVE", the "PROPELLANT SYSTEM PRESSURANT SUPPLY
VALVE" and the "PRES_URANT SYSTEM PRESSURA_T SUPPLY VALVE".

PREPAREDBY:

T. Kniffia

t r"¢'_ :r: ,

P_15o75-i

DATE

D.A,'!_.
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST FUNCTIONAL T_ST

PART NO. 2-DAY CONFIG.{_

TEST NO.. 106156-401 $HEE]'.._OF__
F MAC _2-_2VUl

14-DAY CONFIG.
NAA 99-106161

7.1.4.38

7.i.4.39

7.1.4.40

7.1.4.41

7.1.4.42

OPEN the PTC "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSURE = gauge reads 0 psig. Then throw the "PACKAGE "A"

U/S PRESS VALVE" switch to the CLOSE posit_on. The light

above the switch will go out.

Throw the PTC "OXID BLADDER VENT VALVE" and "FUEL BLADDER VENT

VALVE = switches to the "OPEN" position. The lights above the
switches will come on.

Simultaneously OPEN the PTC "PRESSURANT SYSTEM VENT VALVE" and

"PROPELLANT SYSTEM VENT VALVE". When the pressure, as read on

the "PROPELLANT SUPPLY PRESSURE = gauge, reads 95 psig the "PS-C',

=PS-D", "PACKAGE "A" D/S PRESS VALVE =, "(KID TANK PRESS VALVE"

ahd "FUEL TANK PRESS VALVE" lights will go out. When the pressure

as read on the "PROPELLANT SUPPLY PRESSURE = gauge, reads 25 psig
throw the "GXID SIEK REGULATOR FLOW VALVE" and "FUEL SIDE

REGULATOR FLOW VALVE = switches to the "OPEN = position. The

lights above the switches will come on. Continue to vent until

the "PRESSURANT SUPPLY PRESSURE" gauge and the "PROPELLANT

SUPPLY PRESSURE = gauge each read 0 psig.

CLOSE the PTC "SUPPLY VENT VALVE", "PRESSURANT SYSTEM VENT VALVE =
and "PROPELLANT SYSTEM VENT VALVE" and throw the "GXID BLADDER

VENT VALVE", "FUEL BLADDER VENT VALVE", "PACKAGE "C" U/S PRESS

VALVE", "PACKAGE "D" U/S PRESS VALVE", "PACKAGE "C" D/S PRESS

VALVE", "PACKAGE "D" D/S PRESS VALVE, "(KID SIDE REGULATOR

FLOW VALVE", and "FUEL SIDE REGULATOR FLOW VALVE" switches

to the CLOSE position. The light above the switches will go

out.

Turn the PTC "HL #i", "HL #2 = and "HL #3" to the closed position_

and CLOSE the FACILITY HARD VALVE "A" D/S.

Disregard the first hour of testing and draw a straight

line through the points Just plotted on the graph paper which

PREPARED BY:

T. Kniffin

i/
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

FUNCTIONAL TEST
NAME OF TEST.

.o
LPu_

TEST NO. 106156"J_0_, K_'_.EI- 151 0F__

14- DAY CONFIG. { _AC-'_:iU/_NAA.

7.1.4.&3

7.1.4.44

7.1.4.44.1

7.1.4./+4.2

7.1.4.44.3

7.i.4.44.4

7.1.4.44.5

7.1.4.44.7

most closely reprements the 8lope generated by the points.

Compare the two straight line curves of _ragraph_
7.1.4.26 and 7.1.4.42. It shall be considered that

excessive leakage has occured if the curve generated

by Tank Module leakage has a greater slope than the

curve generated by the calibrated leak (paragraph

7.1.4.26). If Tank _dule leakage is not excessive)

proceed directly to paragraph 7.1.4.45.

If the leakage Of paragraph 7.1.4.43 Is excessive perform

the following I

Remove the enclosure from around the Tank Module.

OPEN the PTC "MAIN SUPPLY VALVE".

Throw the PTC "A U/S" switch to the "OPEN_ position.

The light above the switch will come on.

Adjust the PTC "HL #i" to indicate 1500 _ig on the "SUPPLY

PRESSURE" gauge.
f

Using the mass spectrometer sampling probe scan all

pneumatic lines, connections, fittings and welded

seams of the Tank Module Pressurant Tank and the
Component Package "A". Note the point(s) or areas of

leakage and record.

CLOSE the PTC "MAIN SUPPLY VALVE". OPEN the PTC "SUPPLY

VENT VALVE" and allow the ,SUPPLY PRESSURE" gauge to

indicate _ psig.

CLOSE the PTC "SUPPLY VENT VALVE".

PREPARED BY:

T. Kniffin
DATE I/_JAPPROVEDFOR NAA:

.- DATE _'_

!

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE ' AND MANEUVER SYSTEM

(SE7) "1

NAME OF TEST FUNCTIONAL
TEST

PART NO. 2-DAY CONFIG. ",_MAC
NAAL

TEST NO. 106156-401 SHEET 152 OF413
.^ fMAC 52..-52701

14-DAY CONFi_._NAA 99-106161

7.i.4.44.8

.1.4.44.9

7.i.4.44.10

7.I.4.44.11

'7.1.4.4&.12

7.i.4.44.13

7.1.4./J..14

Throw the PTC "A U/S" switch to the "CLOSED" position.

The light above the switch will go off.

OPEN the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM PHESSURAN_

SUPPLY VALVE", "PROPELLANT SYSTEM PRESSURANT SUPPLY VALVE"
and FACILITY HAND VALVE "A" D/S.

Adjust the PTC "HL #i" so that 125 psig is read on the

"SUPPLY PRESSUP_" gauge.

Throw the PTC "PACkaGE "C" U/S PRESS VALVE", "PACKAGE "D,

U/S PRESS VALVE" "PACKAGE "C" D/S PRESS VALVE" and "PACKAGE

"D" D/S F_S VALVE" switches to the "OPEN" position. The

lights above the switches will come on.
Simultaneously adjust the PTC "HL #2" and "HL #3" so that

125 psig is read on the "PRESSURAI_ SUPPLY P__SSURE" gauge
and the "PROPELLANT SUPPLY PRESSURE" gauge. _._henthe pressure

reaches 100 psig on the "PROPELLANT SUPPLY PRESSURE" gau_e
the "PS-C" (PACKAGE "C" PP_SSURE SWITCH), ,PS-D" (PACKAGE "D"

PRESSUi_ SWITCH), 0XID TANK PRESS VALVE", "FUEL TANK PRESS

VALVE", and "PACKAGE "A" D/S PRESS VAL_" lights Will come on.

Using the mass spectro_ter sampling probe scan all

pneumatic and propellant lines, connections, fittings and
welded scares of the Tank Module from the Component Package

"A" outlet port to the Component Package "C" and "D" inlets

and manual charge valves. Note the point(s) or areas of

leakage and record.,

Using the mass spectrometer samplin_ probe scan all propellant

lines, connections, fittings and welded seams of the Tank
Module from Component Packages "C" and "D" outlet ports to

the Propellant Shutoff Valve outlets. Note the point(s)

or areas of leakage and record.

PREPAREDBY:
T. Kniffim DATE'_VED FORNAA:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST FUNCTIONAL TEST

PART NO. z-DAY CONFIG _M.AC
Lr,u_

T_-©-,- u,_ 106156-401 HFFT 153 OF 413
....... r MAC 5_->Z'/0i

14-DAY CONFIG. t NAA 99-106161

7.1.4.4 &.15

7.1.4./ 16

"I

7.z.4./J .Zs

7.1.4. .19

7.z.4.A4.=o

CLOSE the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM
PRESSURAN_ SUPPLY VALVE' and "PROPELLANT SYSTEM PRESSURANT

SUPPLY VALVE".

OPEN the PTC "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSURE" gauge reads _ psig.

Throw the PTC "0XID BLADDER VENT VALVE" ard "FUEL BLADESR VENT

VALVE" switches to the "OPEN" position. The lights above
th= switches will come on.

Simultaneously OPEN the PTC "PRESSURANT S_STE_4 VENT VALVE" and
"PROPELLANT SYSA"_ VENT VALVE". When the pressure, as read on

the ,PROPELLANT SUPPLY PRESSURE" gauge, reads 95 psig the

"PS-C", "PS-D", "PACKAGE "I" D/S PRESS VALVE", "OXID TANK PRESS

VALVE" and "FUEL TANK PRESS VALVE" lights will go out. When the

pressure, as read on the .PROPELLANT SUPPLY PRESSURE" gauge,

reads 25 psig throw the "OXID SIDE REGULATOR FLOW VALVE" and
"FUEL SIDE REGULATOR FLOW VALVE" switches to the "OPEN" position.

The lights above the switches will come on. Continue to vent
until the "PRESSURANT SUPPLY PRESSUI_" gauge and the "PROPELLANT

SUPPLY PRESSURE" gauze each read O psig.

CI/r_E the PTC "SUPPIX VENT VALVE", "PRESSI_ANT SYSTEM VE_T_
VALVE" and "PROPELLANT SYSTEM VENT VALVE" and throw the "OXID

BLADDER VENT VALVE", "FUEL BLADDER VENT VALVE", "PACKAGE "C" U/S

PRESS VALVE", "PACKAGE "D" U/S PRESS VALVE", "PACKAGE "C" D/S

•PRESS VALVE"p"PACKAOE "D" D/S PRESS VALVE", "OXID SIIE REGULATOR"

FLOW VALVE", and "FUEL SIDE REGULATOR FLOW VALVE" switches to
the CLOSE position. The lights above the switches will go out.

Turn the PTO "HL #I", "HL #2" and the "HL #3" to the full

olo=od po=itlo_, and CLOSE the FACILITY HAND VALVE "A" D/S.

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST FUNCTIONAL TZST

PART NO 2-DAY CONFIG fMAC
LNAA

TEST NO .....!061§6-/+01 _HEET15/+ OF_.4/_
,A n^v r'_,, =,_ f MAC 2_-5270i

,_-_. _v,..._ _ NAA 99-iO6161

7,1.4.44.21

7.1.4.44.22

7.i.4.44.23

7.1.4.44.24

7.1.4.45.

Disconnect the PTC test lines from the Engine System and

close all the Component Package manual valves. Re-lnstall

all the resistoflex caps on the Component Package ports.

NOTE: Torque values are as shown in Table I.

Disconnect the ECP electrical connectors from the Tank

Module electrical harness.

Return the Tank Moduie to the clean room as called out in

paragraph 3.1 and repair as necessary.

Upon completion of Tank Module repair repeat the procedures

of paragraph 7.1.1.1 through 7.1.4.43 except for 7.1.2.2.

Remove the leakage sensing lines which were installed in

paragraph 7.1.4.4.

PREPARED BY:

T. Kniffin DATE I APPROVED FOR NAA:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST FUNCTIONAL TEST

NO. 2-DAY CONFIG._M._PART
LNAA

TEST NO 106156-401 .qH_'FT 155 0E413
"'. fMAC --

14-DAY CONFIG.
1.NAA,?9-Z06Z6Z

7.1.5

7.1.5.1
J

7.1.5.1.1

7.1.5.1.2

7.1.5.2

7.1.5.2.1

7.1.5.2.2

7.1.5.2.3

7.1.5.2.3.1

Functional and _nterr@_l Lea_a =re

Packages,A m. "C" "D" and "E" CaFtrid_e _rld_e Continuity Te_
= J , _

Throw the "CARTRIDGE BRIDGE CONTINUITY TEST" switch

on the ECP to the "ON" position. The "PACKAGE "A=

PRESSURANT TANK", "PACKAGE "C" GXIDIZER TANK", "PACKAGE
"D" FUEL TANK, "PACKAGE "E" NORMALLY CLOSED" and

PACKAGE "E" NORMALLY OPEN" lights on the ECP shall eomm

on.

Throw the .CARTRIDGE BRIDGE CONTINUITY TEST" switch

to the "OFFm position. The lights of paragraph 7.1.5.1.1

shall go off.

_;__@_F_-TemDersture Indicator and Flight Trmnaducer

Connect pressure gauge G5 to the pressurising line
between the PTC and the _amk Module "HI PP_SS GAS C_G

VALVE PORT - I" as indicated in Figure 37.

Connect the "AIJTILIARY PRESSURANT SUPPLY TEST SETUP =

to the Tank Module 'REG OUT TEST - 3" port as shown in

Figure 38.

Disconnect the MG 06-12-8S. receptaele from the Component

Package "A" Transducer.

Connect the Pressure-Temperature Indicator, and Auxiliary

D.C. Power Supply to the Component PacMmge "As Flight
Transducer as schematically shows la Figure 58.

PREPAREDBY:

T. Kniffin

IL-15o75-i

•DATE

DATK

I APPROVEDPORMAlt: DATE

'l_ql
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST FUNCTIONAL TigST

PART NO. Z-DAY CONFIG._.M..A. L;
LNAA

TEST NO 106156-'401 SHEETfl__OF/_L3__

MAC g2-_270114-DAY CONFIG. NAA 99-_O6161

7.1.5.2.3,2

7.i.5.2.4

7.1.5.2.4.1

7.%.5.2._

7.1.'_.2.5.1

7.I.5.2._.2 "

7.i. _.2.5.3

7.1.%2.%h

7.1.5.2._.4.1

7.1.5.2.5.4.2

With the selector knob on the voltmeter set to "LINE, adjust

the coarse and fine potentiometers so _lat 5. + .025 VDC are

applied to the transducer.

Mount the Pressure-Temperature Indicator, P_{ NA5-2735OTI

into the viewing fixture, P/N 24973 or equivalent to achieve

the correct viewing angle as noted in Fi_ire 39.

When reading the Pressure-Temperature Indicator, align

the wire sight with the eye and the nux_ber 50 on the

temperature scale. Then move only the eye to read the

pressure scale.

Source Pressure

Throw the "DG POWER" switches on the PTC to the "ON"

position.

Verify that the Engine System Tank Module Manual Valve

"HI P_]SS GAS CHG V:%LVE - IA" is OPEN,

Throw the PTC "PACKAGE "A" U/S PRESS VALVE"switch to the

"OPEN" position, The light above the switch will come on.

OPEN the PTC "MAIN SUPPL[ VALVE". Adjust the _C "HL #i"

so that 300 +7._ psig is read on the "SUP?LY PRES_JRE"

gauge.

Observe and record the corresponding Pressure-Temperah_e

Indicator reading on the data sheet provided.

Repeat Paragraph 7.I._.2._.h and 7.I.5.2.5.4.1 Tot each

presmlre required in the data sheet of paragraph 7.1.6._.

PREPARED BY:

T. _. Kniffin

c_w_q

APPROVED FOR NAA:

" /, I V

822

DATE

P.-15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NAME OF TEST. _JNCT._O,,AL TEST

PART NO. 2-DAY CONFIG.{_hl _

TEST NO., 10/'J!_'401 SHEET 157 OFZ,13

14-DAY CONFIG. { MAC 5:_-5P7olNAA 99-1 ('_1 (fl

7.I.5.2.5.5 CLOSE the PTC '94AIN SUPPLY VALVE".

7.l.%2.5.5.1

7.1.5.2.5.5.2

7.1.5.2.5.5.3

OPEN the PTC "SUPPLY VENT VALVE" and vent until the

"SUPPLY PRESSURE" gauge reads 0 psig.
u

Throw the "PACKAGE "A" U/S PRESS VALVE" switch on the

PTC to the "CLOSED" position. The light will go out.

CLOSE the PTC "SUPPLY VENT VALVE".

7.1.5.2.5.5.4 Remove pressure gauge G< and cap the associated pressure
tap in the pressurizing_line between the PTC and Engine

System Tank Module.

7.1.5.2.6 Regulated Pressure

7,1.5.2.6.Z

7.1.5.2.6.2

Connect the Component Package "B" "REGULATED PRESSURE

FLIGHT TRANSDUCF_R" to the DC power supply and voltmeter

V1 as schematically shown in Figure 58.

Verify that voltmeter VI reads 5 + .025 VDC, if not, readjust
it.

7.1.5.2.6.3 Close the Engine System Tank Module "HI PRESS GAS TEST

VALVE - 2A". Torque per the value indicated in Table I.

7.1.5.2.6.4 _OPEN the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM
P[LES_RANT _JPPLY VALVE" and "PROPELLANT SYSTEM PRESSUR_iNT

SUPPLY VALVE".

7.1.5.2.6.5 Adjust the PTC "HL #i" so that 3000 +I00 psig is read on

the "SUPPLY PRESSURE" gauge.

PREPARED.BY:

T. G. Kniffin
DATEI APPROVEDFORNAA:

', , , P_A,'r'E ._.,:,_.., .q_t u

R,-15075-I

DATE

823



I_OCKETDYN E
_w DIVmIION Ow NOMTH AMI[MICAN AVIATION INC

O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONAL TEST

PART NO. Z-DAY CONFIG,[ MAC
LNAA

TEST NO.,I06156-40. I .SHEET 158 OF___

'4 ,-,^,, ,,,,,,_,,, FMAC 52-_2701
I --U/41%eur_rl%_ _NAA 99-iO6161

.1.5.2.6.6 Throw the PTC "PACkaGE "C" U/S PRESS VALVE", "PACKAGE "D"

U/S PRESS VALVE", "OXID RELIEF PRESS VALVE", and "FUEL

RELIEF PRESS VALVE" switches to the "OPEN" position. The

lights above the switches will come on.

7.1.5.2.6.7 Simultaneously adjust the PTC "HL #2" and "HL #3" so that

350 +IO psig is read on the "PRESSURANT SUPPLY PRESSURE!'

gaug_ and the "PROPELLANT SUPPLY PRESSURE" gauge. When

the pressure reaches i00 psig on the "PROPELLANT SUPPLY

PRESSURE" gauge the "PS-C" (PACKAGE "C" PRESSURE SWITCH),

"PS-D" (PACFAGE "D" PRESSURE SWITCH), OXID TANK PRESS

VKLVE", "_IEL TANK PRESS V:ILVE"_ and "PACKAGE "A" D/S

PRESS VALVE" lights will come on.

7.I.5.2.6.8 Using the "AUXILIARY PRESoWRANT SUPPLY TEST SETUP" shown

in Figure 48, supply pressures to the Engine System.

"REG OUT TEST - 3" port as indicated in paragraph 7.1.6,5

and record the corresponding Pressure-Temperatur e Indicator

readings on the data sheet provided.

7,1.5.2.6.8.1 The procedure for supplying the required pressures to

the Engine System "REG OUT TEST - 3" port shall be as

follows; ReZerence Figure 38.

.1.5.2.6.8.1.1 Verify that hand loader L I is in the full closedposition.

7.1.5.2.6.8.1.2 OPEN the "AUXILIARY PI_SSU_NT SUPPLY VALVE".

7.1.5.2.6.8.1.3 Adjust hand loader L. so as to yield the first pressure

required in the "SupPly Pressure Re_]uired" column per

paragraph 7.1.7.5 as indicated on pressure gauge G6:

7.I.5.2.6.8.1.h Observe and record the corresponding Pressure-Temperature

Indicator reading on the data sheet provided.

PREPARED BY:

T. O. Kniffin

DATE

DATE

APPROVED FOR NAA:

/9,,.,,.4
"A

824 1%-15o75-]-

@
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST " FUNOTIONAL TEST

,o TEST NO..,.1OE_156"J-K)l $HS_,T 159 OF/*13

"[NAA _.

7.1.5.2.6.8.1.5

7.1.5.2.6,9

7.I.5.2.6.10

7.1.5.2.6.U

7.1._°2.6.12

7.i,_.2.6.13

7.1.5.2.6.14

Repeat paragraphs 7.1.5.2.6.8.1.3 and 7.1.5.2.6.8.1.4 for

each pressure required per paragraph 7.1.6.5, regulated

pressure.

Close the "AUXILIARY PRESSURANT SUPPLY VALVE".

Turn hand loader LI to the full closed position and yen
the "AUXILIARY PRE$SURANT SUPPLY S_" until pressure

gauge G6 indicates O psig.

CLOSE the PTC '_4AIN SUPPLY VALVE", PRESSURANT SYSTEM
PRESSURANT SUPPLY VALVE" and "PROPELLANT SYST_4 PRESSURANT

• . SUPPLY VALVE".

OPEN the PTC ,SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSURE" gauge reads O psig.

Throw the PTC "0XID BLADDER VENT VALVE" and "FUEL BLADDER

VENT VALVE" switches to the "OPEN" position. The lights
above the switches will come on.

Simultaneously OPEN the PTC "PRESJJRANT SYSTEM VENT VALVE"
and "PROPELLANT SYSTEM VENT VALVE". When the pressurep

as read on the "PROPELLANT SUPPLY PRESSURE" gauge, reads

95 psig the "PS-C", "PS-D", "PACKAGE "A" D/S PRESS VALVE",
"OXID TANK PRESS VALVE" and "FUEL TANK PRESS VALVE" lights

will no out. When the pressure, as read on the "PROPELLANT
SUPPLY PP&_SSU_" gauge reads 25 psig throw the "OXID SIDE
KEGULhTOR FLOW V,_VE" and "FUEL SIDE REGULATOR FLOW VALVE"

switches tothe "OPEN" position. The lights above the
switches will come on. Continue to Vent until the

"PRESSURJ_T SUPPLY PRESSUEE" gauge and the "PROPELLANT

SUPPLY PRESSJRE" gauge each read 0 psig°

PREPAREDBY:

DATEIAPPROVEOFORNAA:

DATE

T. G. Kniffin

J_D BY/_ ,,..
._ r,/

0 -/c.-uy

i%-15075-i
825
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DESIGN APPROVALTEST

ORBIT ATTITUDE AND MANEUVERSYSTEM
(SET)

NAME OF TEST. FUNCTIONAL TEST

PART NO. Z-DAY CONFIG._ MAC"
NAAL

T,ST.O _06_56_,0__t_00_,_
4o_YCONFG{_ _,-106161

5.2.6.15

7.1.5.2.6.16

7.I.5.2.6.17

7.1.5.2.6.18

7.I.5.2.6.19

CLOSE the PTC "SUPPLY VENT VALVE", "PRESSURANT SYST_ VENT

VALVE" and "PROPELLANT SYSTEM VENT VALVE" and throw the

"OXID BLADDER VENT VALVE", "FUEL BLADDER VENT VALVE",

"PAC_iGE "C" U/S PRESS VALVE", "PACKAGE "D" U/S Pi_ESS

VALVE", "OXID SIDE REGULATOR FLOW VALVE", and "FUEL SIDE
REGULATOR FLOW VALVE" switches to the CLOSE position. The

lights above the switches will go out.

Turn the PTC "HL #i", "HL #2" and "HL #3" to the closed

position.

Disconnect the .AUXILIARY PRESSU_YNT SUPPLY SYSTEM SETUP"

from the Engine System "REG OUT TEST - 3" port.

Replace the cap on the Engine System "REG OUT TEST - 3"

port and torque per the value indicated in Table I.

OP_ the Engine System Tank Module "HI PRESS GAS TEST

VALVE- 2A" 2 1/2 turns.

PREPARED BY:

T. G. Kniffin DATE I APPROVED FOR NAA:
/9, , /"

DATE

826
R-15075-i

@

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE ANO MANEUVER SYSTEM
(SE7)

NAME OF TEST. FUNCTIONAL TEST

PART NO. 2-DAY CONFIG._.M.A.5
LNAA

TEST NO._ 106156-4OsI_H_E?T01/___OF__433_MAC >-_
_4-OAYCONFtG{NA_ 99-ZO616Z

7.1.5.3

7.1.5.3.1

7.1.5.3.1.1

7.1.5.3.1.2

7.1.5.3.1.3

7.1.5.3.1.4

7.1.5.3.1.7

7.1.5._.I.8

_O_T fAc_ "I_"

Solenoid Valve Reavonse (0_I_n¢)

Remove the cap and CLOSE the Tank Module "BYPASS VALVE TEST -

19A". Remove the cap from the Tank Module "REG OUT TEST - 3=
port.

NOTE= Torque values are as _hown on Table I.

Insure that the FACILITY HAND VALVE =A" D/S is CLOSED.

OPEN the PTC =MAIN SUPPLY VALVE =, 'PRE_SDT_NT SYSTEM PRES-
SURANT SUPPLY VALVE" and =PROPELLANT SYSTEM PRESSURANT

SUPPLY VALVE =.

Adjust the FrO "HL #I" so that 3000 ±I00 pslg is read on the
•SUPPLY PRESSURE" gauge.

Assure that the FACILITY HAND VALVE =A" D/S is CI£SED.

Throw the PTC =PACKAGE "C" U/S PRESS VALVE" and "PACKAGE =D"

U/S PRESS VALVE = switches to the =.OPEN" position. The lights
above the switehu will _ on.

Simultaneously adjust the PTC =HL #2 = and "HL #3 = =o that

300 _IO psig is read on the "PRESSURART SUPPLY PRESSURE =

gauge and the "PRDPELLAMT SUPPLY PRESSURE = gauge. When the

pressure reaches IO0 psig on the "PROPELLANT SUPPLY PRESSURE =

uge the =PS-C = (PACKAGE =C" PRESSURE SWITCH"), "PS-D"

"D= P_-2_SSUF_ESWITCII), "GXZD TANI{ PRESS VALVE", "FUEL

TANK ¥SF_S VALVE" and "PACKAGE "A" D/S PRESS VALVE" lights
will core on.

Slowly O_ the FACILITY HAND VAX_E "A" D/S.

T. K_tff in DATE[APPROVED R3R NAA:

ii

P,,-].._075-].

DATE

,8_7
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

FUI_CTIONAL TEST
NAME OF TEST.,.,

PART NO. :>-DAY CONFIG. JMAC"
LNAA.

TESTNO...!°_1_=4°1___'_160____2OF1.a___
,4-OAYCONF,G{MACNAA.99-106161

7.1.5.3.1.12.2

7.I.5.3.1.12.3

Turn the DC Power Supply unit "ON".

Adjust the DC Power Supply Input Voltmeter to indicate

26 _+4 VDC.

Throw the ECP "DO" Power" switch to the "OFF" position.

Connect an electrical lead from the electrical connector

"El" on the "ELECTRICAL C}_CKOUT JACK PANEL" to the black

connector located directly to the left of the ECP

oscilloscope "CHANNET. A POLARITY" knob. Connect another

electrical lead from the electrical connector "E2" to the

upper red connector located directly to the left of the

"CHANNEL A POLARITY" knob.

Adjust the ECP oscilloscope as follows:

Rotate the "INTENSITY" knob clockwise until a "click" is

felt.

Adjust the "A VERT. SENSITIVITY" (black) knob to "0.1

volts/cm" in the "DC" quadrant. Rotate the "VERNIER" (red)

knob clockwise until a "click" is felt.

Adjust the =]9 VERT. SENSITIVITY" (black) knob to the "OFF"

position.

PREPARED BY:

T. Kniffin

828

• DATEIAPPROVED FOR NAA:
I

DATE

R-15075-!
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. F_CTIONAL TT_

PART NO. 2-DAY CONFIG._M.A_
LNAA

NO.1 ls ,ol  E   oF

7.1.5.3.1.12.4

I

7.i.5.3.1.12.5

'7.l.5.3.l.12.6

'7.l.5.3.l.12".?

7.1.5.3.1.12.8

7.1.5.3.1.12.9

?.i.5.3.1.12.10

?.1.5.3.1.12.13

Adjust the "SWEEP TI_ HORIZ. SENS." (black) knob to
"_.0 millisec/cm". Rotate the "VZPd_IER" (red) knob

clockwise until a "click" is felt.

Throw the "Sk_EP TI_ HORIZ. SE_S." switch to the "DC"

position.

Throw the "SWP. EXP." switch to the '_i" position.

Adjust the "SYNC" (black) knob to the "INT + " position.

Adjust the "TRIGGER LEVEL" (red) knob to approximately

the midway position.

Adjust the "VERT. PRESEI_ATION" (black) knob to the _A"

position. Adjust the "CHANI_L A POLARITY" (red) knob to the
"POS UP" position.

Adjust the "INTENSITY" and "SCALE" knobs to the full

clockwise position.

Adjust the "VERTICAL POSITION A" (black) knob and the "HORIZ

POSITION" knob to produce a pinpoint beam of light five

centimeters to the left of the vertical grid line and one

centimeter below the horizontal grid line. Adjustment

of the "TRIGGER [_JEL" (red) knob may also be necessary.

Adjust the "FOCUS" knob to bring the beam into focus.

Adjust the "INTENSITY" knob counterclockwise to partially

reduce the brightness of the beam. The purpose of this

is to extend the life of the cathode ray tube.

Throw the ECP "SCOFE TRACE SELECTOR" switch to the

"ENERGIZE" position.

PREPAREDBY:

T. Kniffin " DATEI APPROVEDFOR I_A:

l/C,.,
1_-i_075-1 _._ Date 3_/_ _--_

DATE



RO C]:_ I_E'IC _ _ _ i_E
& OIVIIIION OP NOIIIITH AMENICAN AVIATION INC

0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTE#A
(SET)

NAME OF TEST FUNCTIONAL TEST

PART NO. Z-DAY CONFIG_ MAC"
L NAA

TEST NO..,! 061"_')-401 SL---__TI,.__._OF/_I._.._

*-u_Y UUNr _._NAA cg-i_

7.1.5.3.1.12._

7.1.5.3.1.12.15

7.1.5.3.1,12.16

7.1.5.3.2.

7.i.5.3.2.1

7.1.5.3.2.2.2

7.1.5.3.2.3

Throw the ECP "PACKAGE "E" SOLENOID VALVE" switch to the

"ON" position.

Throw the ECP "PROP VALVE POICER" switch to the "ON"

position and simultaneously take a photograph of tho

oscilloscope screen display. Measure and record the total

response time per Figure 48A. 17_ximum response tile shall

be 0.022 seconds.

Throw the ECP :'PROP VALVE PO_R" switch to the "OFF"

pos it ion.

NOTE : If oscilloscope does not trigger properly,

readjust the "TRIGGER LEVEL" (red) knob and

repeat paragraph 7.1.5.}.1.15 and 7.1.5.6.1.16.

_olenoid Valve Response (Closin_

Throw the ECP [[S ClO_ TRACE SELECTOR" switch to the

"D_ENERGIZE" position.

Adjust the ECP oscilloscope as follows:

Adjust the "A VEEr. SENSITIVITY" (black) knob to "0.I

volts/ore" in the "DC" quadrant.

Adjust the "VERTICAL POSITION A" (black) knob So t]m_ the

upper beam is two centimeters above the horizontal g=-id

line.

Throw the ECP "PROP VALVE PO:<ER" switch to the "O_P'

position and then to the "OFF" position and simult=ncously

take a photograph of the oscilloscope screcn dizplay.

Measure and record total resporze time por Figure 4_B.

Maximum response time shall be 0.050 seconds.

B

O

PREPARED BY: I _r/'r'_" _

DATE APPROVED FOR NAA: OATE I

T. Kniffin !

"t 9'/'" "3Y: • L .,...v F,--/:>-t.(/ I
: ;v-i/,,_ I _ - z cY L., ;

B30

Rev. B . ') ':-_ _ Date S I(7,-i'_"
R--15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

FUNCTIONAL TEST
NAME OF TEST.

PART NO. 2-DAY CONFIG._MA_C
LNAA

TEST NO. 106195-401 _HE_:...TI_OF_433_

.-o Y •L NAA

7.1.5.}.2,4

7.1.5.3.2.5

7.i.5.3.2.6

7.1.5.3.2.7

7.1.5.3.2.8

7.1.5.3.2.9

Throw the ECP "PACKAGE "E" SOLENOID VALVE" switch to the

"OFF" position.

CIJSSE the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM
PRESSURANT SUPPLY VALVE" and "PROPELLANT SYSTEM PRF_URANT
SUPPLY VALVE.

OPEN the PTC "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSU]E" gauge reads 0 psig.

Throw the PTC "(KID BLADX_R VE_ VALVE" and "FUEL BLAD[ER

VENT VALVE, switches to the "OPEN" position. The lights
above the switches will come on.

S_multaneously OPEN the PTC "PRESSURANT SYSTEM VENT VALVE"

and "PROPELLANT SYSTEM _NT VALVE". When the pressure, as

read on the "PROPELLANT SUPPLY PRESSURE" gauge, reads 95
psig the "PS-C", "PS-D", "PACKAGE "A" D/S PRESS VALVE",

"OXID TANK PRESS VALVE" and "FUEL TANK PRESS VALVE" lights

will go out. When the pressure, as read on the "PROPELLANT

SUPPLY PR_SURE" gauge, reads 25 psig throw the "OXID SIZE
REGUI_TOR FLOW VALVE" and "FUEL SIDE REGU.'ATOR FLOW VALVE"

switches to the "OPEN" position. The lights above the
switches will come on. Continue to vent until the "FRES-

SURANT SUPPLY PRESSURE" gauge and the "PROPEIJANT SUPPLY

PRESSURE" gauge each read 0 psig,

CLOSE the PTC "SUPPLY VENT VALVE", "PRESSURANT SYS_/M VENT
VALVE" and "PROPELLANT SYSTEM VENT VALVE" and throw the

"OXID BLAD_R VENT VALVE", "FUEL BLAD[ER VE_ VALVE",

"PACKAGE "C" U/S PRESS VALVE", "PACKAGE "D" U/S PRESS VALVE",

"OXID SIDE REGULATOR FLOW VALVE", and "FUEL SIDE REGULATOR

FLOW VALVE" switches to the CLOSE position. The lights
above the switches will go out.

PREPAREDBY:

T. Kniffin

DATE APPROVEDFORNAA: DATE

R-15075-I
851
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DE$1QN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST FUNOTIOI_JkL TF_T

I
'-_' _'u' I NAA__

7.i.5J .2.10

7.i.5 J.2.11

Turn the FrO "HL #i", "HL #2" and the "HL #3" to the full

closed positioa and CLOSE the FACILITY HAMD VALVE "A" D/_.

Open the Tank Module "BY PASS VALVE TEST-19A" and replace

the cap. Replace the cap on the "REGOUT TEST-3" pert.

NOTEI Torque values are as shown in Table I.

PREPARED BY:-

T. Kniffin

DATE

CH ¢ _ ;('B:i%

LL]_v _,,',_"-- (: _ - - ,

APPROVED FOR NAA:
DATE

832
P,,-15075-1

©
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DESK_N APPROVAL TEST

ORBIT. ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONJ_L TEST

PART NO. Z-DAY CONFIG.,_M.A.C
LNAA

TEST NO. 1061_-401gH_-_- T 167 0E41.__3._3

14-DAY CONFIG *FNMNAC __]._I
'LN A

7.1.5.3.3.2

?.i.5.3.3.3

7.1.5.3.3.4

7.1.5.3.3.?

7.1.5.3.3.8

_res_ure Switch Actuation Pre_B_rel

Disconnect the pressurizing line downstream of the "PACKAGE

"C" D/S PRESS VALVE" from the "GXID TEST PORT - 12". Comnect

the pressurizing line to the Component Package roB" "REG

OUT TEST - 3" port.

Disconnect the pressurizing line downstream of the "PACKAGE

"D" PRESS VALVE" from the "FUEL TEST PCRT - 14". Connect to

the pressurizing line a pressure gauge (GI).

OFEN the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM PRESSURAMr

SUPPLY VALVE" and "PROFELLANT SYSTEM H_SSURANT SUPPLY VALVE".

Adjust the PTC "HL #i" so that 30OO ilOO ps{g is read on the

"SUPPLY PRESSURE" gauge.

Assure that the FACILITY HAND VAL_v_ "A" D/S is CXDSED.

Throw the PTC "PACKAGE "C" U/S PHESS VALVE", "PACKAGE "D" U/S

PRESS VALVE", "PACKACE "C" D/S PRESS VALVE", "PACKAGE "D"

D/S PRESS VALVE", "GXID RELIEF PRESS VALVE" and "FUEL RELIEF

PRESS VALVE" switches to the "OFEN" position. The lights
above the switches will come on.

Simultaneously adjust the PTC "HL #2" and "HL #3" so that

300 +10 psig is read on the "PRESSURANT SUPPLY PRESSURE" gauge

and {he "PROPELLANT SUPPLY PRESSURE" gauge. When the pressure

reaches I00 psig on the "PROPELLANT SUPPLY PRESSURE" gauge

the "PS-C" (PACKAGE "C" PRESSURE SWITCH"), "PS-D'(PACKA_ "D"

PRESSURE SWITCH). "UXID TANK PRESS VALVE", "FUEL TAEX PRESS

VALVE" and "PAC._GE "A" D/S PRESS VALVE" lights will come on.

Slowly OFEN the FACILITY HAND VALVE "A" D/S.

PREPARED BY:

T. Kniffin

R-15075-I

DATE lAPPROVED FOR NAA: DATE
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DESIGN APPROVAL TEST-

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

PART NO. Z-DAY CONFIGILNAA[MAP.

TEST NO.. ]-0615(>-40lSHEET 168 OF./,_I_3_

14-DAY CONFIG. t__-'d_-i_._l

7,1.5.3.3.9

7.1.5.3.3.10

7.1.5.3.3.11

7.1.5.3.3.12

7.1.5.3.3._

7.1.5.3.3.14

Slowly increase the pressure at pressure gauge G1 by
aimultameoaely adjusting HL #2 and HL #3 until the ECP

"CLOSE PRESSURE SWITCH' light comes on. As read by

pressure gauge G1 the actuation pressure shall be
380 +iO psia. Record the aetuation pressure on the data
sheeT.

CLOSE the FTC "MAIN SUPPLY VALVE", the "PROPELLANT SYSTEM
P_SURANT SUPPLY VALVE' and the "PRESSURANT SYSTEM

PRESSURA_ SUPPLY VALVE".

OPEN the FrO "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSURE _ gauge reads 0 psig.

Throw the PTC "OXID BLADDER VEb"f VALVE" and "FUEL BLAEOER

VENT VALVE" switches to the "OPEN" position. The lights
above the switches will come on.

Slowly decrease the pressure at pressure gauge G1 by
simultaneously cracking OPEN the PTC "PROPELLANT SYSTEM
VENT VALVE" and the "PRESSURANT SYSTEM VENT VALVE" until

the ECP "CLOSE PRESSURE SWITCH" light goes off. As read

by G1 the minimum de-actuation pressure shall be 225 psia.

Continue to vent the pressure. When the pressure, as read

on the 'PROPELLANT SUPPLY PRESSURE' gauge, reads 95 pSig the'PS-C

"PS-D")"PACKAGE "A" D/S PRESS VALVE", "OIID TANK PRESS

VALVE" and "FUEL TANK PRESS VALVE" lights will go out. When

the pressure, as read on the "PROPELLANT SUPPLY PRESSURE"

gauge, r_adl 25 psig throw the "OXID SIDE REGULATOR FLOW
VALVE" and "FUEL SIDE REGULATOR FLOW VALVE" switches to the

"OPEN" position. The lights above the switches will come on.
Continue to vent until the "PRESSURANT SUPPLY PRESSURE"

gauge and the "PROPELLANT SUPPLY PRESSURE" gauge each read _psig.

PREPAREDBY:

T. Kniffin . DATEi APPROVEDFORNAA:

DATE

7.-,t ).- 0

s3_
R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST, FUNCTIONAL TFST

PART NO. 2-DAY CONFIG._M.A_L;
LNAA

TEST NO.. 1061_:)-401 _.HEET_)_0F I__L_
MAC 5-b_V

14-DAY CONFIG. { NAA., 99-1(36161

7.1.5.3.3.15

7.1.5.3.3.16

7.1.5.3.3.17

7.1.5.3.3.18

CLOSE the PTC "SUPPLY VENT VALVE", "PHESSURANT SYSTEM VENT
VALVE" and "PROFELLANT SYSTEM VENT VALVE" and throw the

"OXID BLADIER VENT VALVE", "FUEL BLADDER VENT VALVE", .PACKAGE
"C" U/S PRESS VALVE", PACKAGE "D" U/S PRESS VALVE", "PACKA_

"C" D/S PRESS VALVE", "PACKAGE "D" D/S PF_$S VALVE", "(KID

SIDE REGULATOR FLOW VALVE", and "FUEL SIEE REGULATOR FLOW

VALVE" switches to the CLOSE position. The light above the

switches will go out.

Turn the PTC "HL #i" "HE #2= and "HL #3" to the closed position 9

and CLOSE the FACILITY HAND VALVE "A" D/S.

Disconnect the pressurising line which was connected to the

"RF_ OUT TEST - 3= port per paragraph 7.1.5.3.3.1 and replace

the cap. Reconnect the pressurizing line per Figure 35.

Disconnect the pressure gauge (Ol) which was connected per

_wagraph 7.1.5.3.3.2 and reconnect the pressurizing line

_r Figure 35.

PREP_"dED BY:

T. K tffln

/ 7 j_-'_ J. •
DATE [DATE

APPROVED PeR NAA:

.
DATE

U - i e..---,,,_ tr

R--15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. FUNCTIONAL TEST

PART NO. 2-DAY CONFIG. J"MAC
LNAA

TEST NO. 106156-401 _;__E_TT_.LOF413

14-DAY CONFIG"{ Nk_AC 99-1_161

7.1.5.4.6

Pressure Regulator

Test facility pneumatic and electrical connections to the

_gine System shall be in accordance with parsgrapha

7.1.2.5 and 7.1.2.6 and the following:

Connect a 0-600 pslg pressure gauge (GI) tO the Tank

Module "REG OUT TEST - 3" port per Figure 41.

Connect to the PTC "PRESSURANT SYSTEM VENT VAEPE" outlet a

flowmeter (FI) as shown in Figure 41.

OPEN the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM PRES-
SURANT SUPPLY VALVE" and "PROPELLANT SYSTEM PRESSURANT SUPPLY

VALVE".

Adjust the PTC "HL #i" so that Z75 ±_ pelg Im read on the
"SUPPLY PRESSURE" gauge.

Assu:e that the FACILITY HAND VALVE "A" D/S i| CLOSED.

Throw the PTC "PACKAGE "C" U/S PRESS VALVE" and "PACKAGE "D"

U/S PRESS VALVE" lwitches to the "OPEN" position. The lights
above the lwitchei will come on.

Throw the PTC "GXID BLADDER VENT VALVE" and _rUEL BLADIER

VENT VALVE" switches to the "OPEN" position. The lights
above the awite_ will come on.

Simultaneously adjust the PTC "HL #2" and "HL #3" |o thst

250 +25 paig _1 read on ths "PEESSURANT SUPPLY PRESSURE"

gauge and the .F_OPELLA_ SUPPLY PRESSU_" _. When the
pressure reaahee I00 pslg on the "PROPELLAMT SUPPLY PRESSURE"

PREPAREDBY:

T. Kniffin

DA--_APPROVED FOR NAA:

r ,,,,,

836
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

FUNCTIONAL TEST
NAME OF TEST,

PART NO. Z-DAY CONFIG. f MAC
LNAA I I " 1 NAA c)9-106161

7.i.5
(cent6

7.1.5.4.8

7.1.5.4.9

7.i. 5..4.10

7.1.5.4.11

7.1.5.4._

7.1.5.4.13

gauge th_ "PS-C" (PACKAGE "C" PRESSURE SWITCH), "PS-D"

(PACKA(E "D" PRESSURE SWITCH), aXID TANK PRESS VALVE", FUEL

TANK PRESS VALVE" and "PACKAG_ "A" D/S PRESS VALVE" lights

will come on.

Slowly OPEN FACILITY HAND VALVE "A" D/S.

CLOSE the FTC "PROPELLANT SYSTEm, PRESSURANT SUPPLY VALVE I

and the "PRESSURANT SYSTEM PRESSURANT SUPPLY VALVE".

Adjust, slowly, the PTC "HL #I" until the "SUPPLY PRESSURE"

gauge indicates 3000 ±i00 psig.

Record the value indicated on the l_essure _au_e (GI).

The pressure reading at the pressure gauge (GI) shall be

295 if5 psig.

OPEN, slowly, the Fro "PRESSURANT SYSTEM VENT VALVE'

until the flowmeter (FI) reads 8.7 _+.4 SCFM. Record the
pressure indicated on the pressure gauge (GI). The

pressure at the gauge (GI) shall be 295 ;I;15psig.

OPEN, slowly, the FrO "PRESSURANT SYSTEM VENT VALVE" until

the flowmeter (FI) reads 17.4_+.4 SCFM. Record the

pressure indicated on the pressure gauge (GI). The pressure

at the gauge (GI) shall be 295 _+15 psig.

CLOSE the PTC "PRESSURANT S_M VENT VALVE". Thin preasure

indicated on the pressure gauge (GI) 'shall be 295 +15 peig.
Record the indicated value.

CLOSE the PTC "MAIN SUPPLY VALVE".

PREPARED BY:

T. Kniffin

• DATEIAPPflOVED FOR NAA:.
I

I -

m-13975-1

DATE
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NAME OF TEST FUNCTIONAL TEST

PART NO. 2-DAY CONFIG._MAc"
LNAA

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO. 106156-40_1S H_ET _ OF_4.1._}_
14 DAY Cr'''_'_ J'MAC _2-.2701

- ,.,,-,r,_ "LNAA 99-106161

7.1.5.4.16

7.1.5.4.17

?.1.5.4.18

?.l.5.4.19

?.1.5.4.2o

Remove the flowmeter which was installed per paragraph 7.1.5.4.1.1

OPEN the PTC "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSURE" gauge reads 0 psig.

Simultaneously OPEN the PTC "PRESSURANT S_TEM VENT VALVE"

and "PROPELLANT SYSTEM VENT VALVE". When the pressure, as

read on the "PROPELLANT SUPPLY PRESSUHE" gauge, reads 95 psig

the "PS-C", "PS-D", "PACKAGE "A" D/S PRESS VALVE", "OXID TA_

PRESS VALVE" and "FUEL TANK PRESS VALVE" lights will

go out. When the pressure, as read on the "P_)PELLANT SUPPLY

PRESSURE" gaugep reads 25 psig throw the "GXID SIDE REGULATOR
FLOW VALVE" and "FUEL SIDE EEGULATOR FLOW VALVE" switches to

the "OPEN" position. The lights above the switches will come
on. Continue to vent until the "PRESSURAh_ SUPPLY PRESSURE"

gauge and the "PROPELLANT SUPPLY PRESSURE" gauge each read

_0psi¢.

CLOSE the Fro "SUPPLY VENT VALVE", "PRF_SURANT SYSTEM VENT
VALVE" and "PROPELLANT S_TEM VENT VALVE" and throw the "GXID

BLADIER VENT VALVE", "FUEL BLADIER VENT VALVE", "PACKAGE "C"
U/S PRESS VALVE", "PACKAGE "D" U/S PHESS VALVE", "OXIDIZER
REGULATOR FLOW VALVE" and "FUEL SIDE REGULATOR FLOW VALVE"

switches to the CIDSE position. The lights above the switches

will go out.

Turn the FrO "HL #i", "HL #2" and "HL #3" to the olosed
position.

Remove thetest equipment installed in paregr_p_ ?.1.5.4.1.1
and 7.1.5.4.1.2 and re-install the cap on the Tank Module

"HEG OUT TEST - 3" port. Re-torque the cap per Table I.

CLOSE the FACILITY HAND VALVE "A" D/S¢

PREPAREDBY:

T. Kn_ _fi-
DATEI APPROVEDFOR NAA:

U " /"" -- t
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DESK;N APPROVAL TEST

ORBIT ATTITUDE AND k_NEUVER SYSTEM

(SET)

NAME OF TEST. FUNCTIC_NAL TEST

PART NO. Z-DAY CONFIG._.A_
LN/u_

TEST NO I06156-&01 SHFFT 173 OE 413J

- DAY CONFIG.'r MAC_2-_701"----- I
14

NAA 99-io6161 " I

: (,

' 7.I.5.5_I
!

{ 7ol,SJS"l,l

i

i 7.I.5, ._I.I.I

i 7.i,5;_i,I,2

,!

i

t

7.l.5.5 ........ COMPONENT PACKAGE "B =

7.1.5.5 wl.l,3

I

7.1.5,5 ,I.I.4

! 'i
i

i "z.z.5,5. .l.l.5

7.l. 5. !l.1.6.
I
!

7.1.5. _I.i.8

J PREPARED BY:

T. Kn:1Ifin

Relle_Va!ves (Oxldi=,r and Fuel)

Crackin_ Pressure. Reseat Pressure and P__-_,,mum,,,FJ.ow

Attach a flowmeter (F1) to the Component Package "B" "QXID
REIXEF VENT _0_ - 9"-as =how_ in ¥igure &2.

OPEN, slowly, the PTC "MAIN SUPPLY VALVE", the "PROPELLANT
SYSTEM PRF_URANT SUPPLY VALVE" and the "P_S_M_A_ SYST_

PRESSURANT SUPPLY VALVE".

OPEN, slowly, the Fro "HL #i" until the "SUPPLY PRESSURE" gauge
indicates 3000 _iO0 psig.

Throw the PTC "PACKAGE "C" U/S PRESS VALVE" to the "OPEN"

position. The light above the switch will come on.

Simultaneously adjust the PTC "HL #2" and "EL #3" until the

"PROPELLANT SUPFEY PRESSURE" gauge and the "PRESSURANT SUPPLY

PRESSURE" gauge indicate 300 il0 psig. The PTC "PS-C", and
the "OTPV" lights will come on.

Throw the PTC "GXID RELIEF PRESS VALVE" to the "OPEN"

position. The light above the switch will come on.

Simultaneously and slowly adjust the PTC "HL#2" and "HL #3"

until the flowmeter indicates that the oxidizer side H_LIEF

VALVE has opened. Record the cracking pressures on the data

sheet. The maximum cracking pressure shall be 430 psig.

m-_5o75-_

Simultaneously adjust the PTC "HL #2", and "HL #3" until the

"PROPELlANT SUPPLY PRESSURE" gauge and the "PRESSURANT SUPPLY

PRESSURE" gauge indicate 430_+5 psig.

DATE]APPROVED FOR NA&:.

DATE

!

859



DESIGN APPROVAL TEST

ORBIT ATTITUE_. AND MANEUVER SYSTEM
(SE7)

_ M _ 0 F T E S_ _ C T I _ _ T T(ST l NO . ___OF_

PART NO, 2-DAY CONFIG. , ........... L NAA 99-10,._161

i

7.1.5.§.I.i.9 Observe and record the flow monitored by the flowmeter (FI).
Minimum flow shall be .695 SCFM.

7.1.5.5.1.1.12.1

51.1.15

7.1.5.5;1.l.16

PREPARE.. _: •

T. Tmtlftn"
_ , t ijlll

" L_-- I, ,rn- |

81_0"

°,

Throw the _C "OXID BLADDER VENT VALVE" switch to the "OPEN"

position. The light above the switch will come on.

CLOSE the PTC "MAIN SUPPLY VALVE" PRESSURAhT SYST_4 PRFSSURANT

SUPPLY VALVE" and "PROPELLANT SYSTEM PRESSURANT SUPPLY VALVE".

Slowly OPEN the PTC "PROPELLANT SYSTE_ VENT VALVE" and allow

the pressure, as read on the "PRESSURANT SUPPLY PRESSURE" gauge;

%o drop until the "RELIEF VALVE reseats , as indicated by %_ !
flowmeter. Then CLOSE the =PROP_=LANT SYSTD4 VENT VALVE".

Record the reseat pressure on the data sheet. The minimum '
reseat pressure shall be 370 psig.

OPEN the "SUPPLY VENT VALVE" until the supply pressure gauge
indicates _O pslg.

OPEN the FTC "PRESSURANT SYSTEM, VENT VALVe' and the =PROFELLA_.
SYSTD4 VENT VALVE" and vent the system until the "FROFELLANT
SUPPLY PRESSURE" gauge indicates O psig. The "FS-C = and the

=OTFV" light s will go off. Throw the PTC "OSR = switch to the

OPeN position when the "PROPELLANT SUPPLY PRESSURE,, gau_e

indicates 25 psig. The light above the switch will come on.

Throw the PTC =OXID RELIEF PRESS VALVE" to the "CLOS_

position. The light above the switch will go out.

CLOSE the FTC "SUPPLY VENT VALVE _, ,,PRv_SSURANT SYSTEM VENT

VALVE" and "PROPELLANT SYST_,! VENT VALVE = and throw the

=OXID BLADDER VENT VALVE a, "PACKAGE "C" U/S _S VALVE =, and
"OXID SIDE REGULATOR FLOW VALVE _ switches to the CLOSE

position. The lights above the switches will _o out.

Turn the PTC =HE #i", "HL #2 = and "HL #3" to the closed
position.. ....

• DATE I APPROVED. R:)R NAA: , DATI_

..... ,==,1 " .....
, ._ __,.?_-._....L),_ (?'t/_, ..x.,u'

"1
,., - Ir

R-_5o75-_

°

o



©

O

O

A O0V0SWON OP NomlrN A_I_ml0@M_ AVIATION iN(;

ii I ii

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST- FUNCTIONAL TEST

PART NO, Z-DAY CONh_, _NAA

| ,

;rEST NO.-'106"156"4t01 SHEET_175 OF413
,4-DAYCONFIG

•L NAA tJ_-.LU6.1-61

Remove the flo_aeter from the engine system =OXID RELIEF VENT

PORT- 9m.

Attach the floweret (FI) to the COHPONENT PACKA&E _B" "FUEL
RELIEF VENT PORT - I0" similar to the test setup sho_m on

FL g_re ;32.

OPEN__slowly, the PTC aMAIN SUPPLY VALVE _ . the "PROPELLANT
SYST_ PRESSURANT SUPPLY VALVE" and _he "_RESSURANT SYSTem4

PRESS_ SUPPLY VALVE".

., ..

•!

7.I.5,5.1.i.17

%1.5.5_I.I.18
! i

, ..,°

v

i

L. o"'"

7 • ....

PRE_._ED BY:

T. ,rlaJ_f L,,I"
i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONAL TEST

PART NO. Z-DAY CONFIG._IMAC'-
-Lr_ ....

OPt, slowly, the PTC "HL #I" until the "SUPPLY PRESSURE

gau_e indicates 3000 +IC0 psig.

Throw the PTC "PACKAGE "D" U/S PRESS VALVE" switch to the

"OPEN" position. The light above the switch will come on.

Throw the PTC "Fb_L P_LIEF PRF_S VALVE" switch to the. "OPEN"

position. The light above the switch will come on.

Simultapeous_y adjust the PTC "HL #2" and "HL #3" until the

"F_OPELIANT SUPPLY PRF_SSUi_" gau_e indicates 300 +10 psig.

The PTC "PS-D" and the "FUEL TANKPRESS VALVE" lights will
come on.

7.1.5.5.1.1.2 Simultaneously and slowly adjust the PTC "HL #2" and "HL #3"
until the flowmeter indicates that the fuel side RELIEF VALVE

has opened. Record the cracking pressures on t_e data sheet.

The maximum cracking pressure shall be _30 pslg.

Simultaneously adjust the PTC "HL #2", and "HL #3" until the

PROPELLANT SUPPLY PRESSU?._E',gauge and the "PR_SSURANT SUPPLY

PRESSURE" gau_e indicate _30 +5 pslg.

Observe and record the flow monitored by the flo_meter (FI).
F/nlmum flow shall be .695 SCFM.

Throw the PTC "FUEL BLADDER VF/_T VALVE" switch to the "OPEN"

position. The light above the switch will come on.

CLOSE the PTC "MAIN SUPPLY VALVE";' PRESSUP_ANT SYSTEM

H_SSSUR_T SUPPLY VALVE" and "PROPELLANT SYSTEY, PR_SSUPJ_T
SUPPLY VALVE".

7.1.5.5.1.1.29

PREPAREDBY:

T. F.ntf'fin _

igL,r=.__. _" - _ - • _ j................

842

Slowlw OPEN the PTC "PROPELL_T SYSTL½ VF2_T VALVE" and allow

the l_'essu_e, as read'on the "PRESS_T SUPPLY PP_ESSUR_"

I II

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AI'_D MANEUVER SYSTEM

(SET)

NAME OF TEST, FUNCTIONAL TE_¢

PART NO. Z-DAY CONFIG.{_

i
i i i

TEST NO.106:k%"_ 01 S_ET 177 OF._._I
,4-_y CONFIGf _.C 5_._.?0F--- I

"'_ NAA 99-106161 I

gauge, to drop untll the RELIEF VALVE reseats, as indicated

by the £1owmeter. Then CLOSE the "FROPELL_T SYST_I VET

VALVE". Record the reseat pressure on the data sheet. The

minimum reseat pressure shall be 370 pslg.

?.1 .._ 5.1.1.29
(coz_t'c[)

?.I.5,5._z.I.3o
• ;

1

I
t.

,.

I

?.1.56.i_.I.31
l

OPEN the PTC "PHESSURANT SYSTEM VE_T VALVE" and the

"PROPELLANT SYSTEM VENT VALVE" and vent system until the

"PROP_T SUPPLY PRESSURe" gauge indicates O psig. The

"PS-D" and the "FUEL TANK PRESS VALVE" lights will go off.
Throw the PTC "GXID SIDE REGUL_TGR FLOW VALVE" switch to

the OPEN position when the "PROPELLANT SUPPLY PRESSURE"

gauge indicates 25 pllg. The light above the switch wlll
come One

Throw the PTC. "PUEL RELIEF PRESS VALVE" switch to the "CLOSE"

position. The light above the switch will go out.

7.I .5o 5,,1 .I .32 CLOSE the PTC "SUPPLY V_T VALVE", "PR_SSURANT SYST_ V_T

VALVE" and "PROPELLANT SYSTE_ VENT VALVE" and throw the

"OXID BLADDER VF_MT VALVE", "PACKAGE "C" U/S PRESS VALVE",

and "FUEL SIDE REGULATOR FLO_ VALVE" switches to the CLOSE

position. The light! above the switches will go out.

7._ .5,5.1._.33

?.I.5, 5.1.1.3_

Turn the PTC "HL #I", "HL #2" and "HL #3" to the closed

position.

Remove the flo_eter from the Er_ime System "FUEL RELIEF

_NT PORT - I0". ;

?.1.5, 5.1.2 Seat Leakage

7.1.5 5.1.2.1 Connect the burette test setup as shown im Figure @3 to the

Engine Syst_an "OXID RELIEF V_T PO_T - 9" and the "FUEL

RELIEF VEbIT PORT - 10".

-PREPAREDBY:"_ , OATEI._N>ROVED.i_DRNAb,: , DATE

T. m-_u'r_ ] /_._ . -riT_ ,.' CH._ v_D _ _TE

v.'" • - ¢
R-15075-I
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DES N APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER sYSTEM
(,SE7)

NAME OF TEST,, FUNCTIONAL TI_T
(MAC

ii

PART NO. Z-DAY CONFIG._.NA A . ,,

 rEST NO'"lO6l   Olf I __OFAI ,' ._C _;_-_._'70 ....
, 14-DAY CONFIG..4 NAA 99-i0_161

i

7oI.5_5.:Io2.2

7.I.5.5.1.2.3.1

7.I.5.511.2.4

• i

OPEN the PTC "MAIN SUPPLY VALVE =, "PRFSSURANT SYSTD4
FRESSURANT SUPPLY VALVE, and "PROPELLANT SYST_ PRESSURANT

SUPPLY VALVE".

Adjust the PTC "HL #I" so that 3000 +_I00 psig Is read on the

"SUPPLZ PRESSURE" gauge.

Assure that the FACILITY HAND VALVE =A" D/S is Closed.

Throw the 1>1"0"PACKAGE "C" U/S PRESS VALVE", "PACKAGE "D"

U/S PRESS VALVE _, OXID RELIEF

PRESS VALVE", and "FUEL RELIEF PRESS VALVE" switches to the

'aOPEN" position. The lights above the switches will come on.

Simultaneousl_ adjust the PTC "HL #2= and =HL #.3= so that

371 +__ psig is read on the "FRESSURANT SUPPLY FRESSUP_"
gauge s_nd the "PROPELLANT SUPPLY PRESSURE" gauge. When the

pressure reaches I00 psig on the "PROPELLANT SUPPLY PRESS_

gauge the raPS-C" (PACKAGE "C" PRESSURE S_ITCH), "PS-D"

(PACKAGE =D" PRESSURE SWITCH), "OXID TANK PRESS VALVE", "FUEL

TANK PRFSS VALVE", and "PACKAGE "A" D/S PRESS VALVE" lights
will come on.

"Slowly OPEN the FACILITY HAND VALVE "A" D/S.

Assure that the PTC "PRESSURANT SUPPLY PRESSURE" gauge

indicates 371 ._ psig,

Observe, for a twenty (20) minute period, the displacement in

the burette(s). Maximum allowable leakage per valve for a

twenty minute period shall be 1.7mme . Record the leakage.

CLOSE the PTC "MAIN SUPPLY VALVE _, "PRESSUR_NT SYSTEM
PRESSURANT SUPPLY VALVE" and "PROPELLANT SYSTEM PRESSURANT

SUPPLY VALVE _ .

OPEN the PTC "SUPPLY VENT VALVE _ and vent until the _SUPFLY

PRESSURE" g_uge reads O psl_.

PREPARED UY: •

T. Kniffin

Rev.B ",_JA/ .) :_="-__ Date_ "
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DIE,S_N APPROVAL. TEST

ORBIT ATTITUBE AND MANEUVER SYSTEM ..

(SET)

NAME OF TEST, ,FUNCTIONAL T_T

.....{I_,AAPART NO. Z-DAY CONFIG.
• | "(_ltll_ mnm

I n n I !r , ii

TEST NO.,1,06!_ "_01. S_._T._OF413
14-OAYCONFiG;

.I e l NAA 99-106161
I ] I Ill I ..... I .....................

II I I III

7.1,5, 5_l.2.10

7.1.5.5.l.2.11

i

9.i.5.5.1.2.12

Throw the PTC "QXID BLADDER VENT VALVE" and "FUEL BLADDER

VENT VALVE" switches to the "OPEN" position. The lights

above the switches wlll come on.

Simultaneously OPEN the PTC "PEESSURANT SYSTEM VENT VALVE"

and "PROPELLANT SYSTEM VENT VALVE". When the pressure,

as read on the "PROPELLANt SUPPLY PRESSURE" gauge, reads 95

psig the "PS-C", "PS-D", "PACKAGE "A" D/S PRESS VALVE", "(KID

TANK P_ VALVE" and "FUEL TANK PRESS VALVE" lights will

go out. When the pressure, as read on the "PROPELLANT SUPPLY

PRESSURE" gauge, reads 25 psig throw the "C_.ID SIDE REGULATOR
FLOW VALVE" and ,'FUEL SIDE REGULATOR FLOW VALVE" switches

to the "OPEN" position. The lights above the switches will
•come on. Continue to vent until the "PRESSURANT SUPPLY PRES-

•SURE" gauge each read 0 psig.

CLOSE the PTC "SUPPLY VENT VALVE", "PP2SSURANT SYSTEM VEhT
VALVE" and "PROPELLANT SYSTEM VENT VALVE" and throw the "GXID

BL'_DER VENT .VALVE", "FUEL BLADDER VE}_ VALVE", "PACKAGE "C"

U/S PRESS VALVE", "PACKA_ "D" U/S PRESS VALVE", "GXID SIDE

'REGULATOR FLOW VALVE", and "FUEL SIDE REGULATOR FLOW VALVE"

switehea %o the CLOSE position. The li@hta above t.beewAtche_

will go e_

7.I.5.5.1.2.13
i

t

7.1.5,5 _1.2.14

Turn the PTC "HL #i", "HL #2" and "HL #3" to the closed
posltion.and CLOSE the FACILITY HAND VALVE "A" D/S.

Remove the burette test setup from the Engine System

"FUEL RE!_EF VENT PORT - 10,,,and-t-he-WQX_-REEIEF VENT POEt

- 9".

PREPAREDBY:

T. Krd.ff _',.

(fiE.,.

R- 507 - 
-/" Dated._____Revisioh B____ -,. > _ :.

, , .... _,,, i .... ' ' -- - - ' ' ....

I'[II I _ I __
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAMEOFTEST FUHCTIONALTE3T ,:rEST NO. 1061_;6-A01 SHEET 180 OFA13
[ h_J_C_2-$270_14-DAY CONFIG.
NAA 99.1051_1

7.I.5.5.12.1.2

7.i.5.5.,2.1.3

7.i.5.5.2.1.8

Check Valve Reverse Seat L_ka_e

Oxid  or-

CLOSE the Engine System "FUEL TANK VENT VALVE - 4A" and

the "FUEL CHG VALVE - 15A.

NOTE; Torque values are as shown in Table I.

Connect to the Engine System "INTER CHECK VALVE TEST - 5=

the burette test setup as shown in Figure _J+.

OPEN the PTC "_IN SUPPLY VALVE", "PF_URANT SYSTEM PRES-

SUP_NT SUPPLY VALVE" and "PROPELLANT SYST_ PRESSURAN_
SUPPLY VALVE". "1 '

Adjust the PTC "HL #I" so that 1500 _IO0 psig is read on

the "SUPPLY P_SSURE" gauge.

Throw the PTC "PACKAGE "C" U/S PRESS VALVE" switch to the

"OPEN" position. The lights above the switch _ill come on.

_i_ultaneously adjust the PTC "HL #2" and "HL #3" so that

300 +lO psig is read on the "PPESSUK_NT SUPPLY PRESSURE"

gauge and the "PROPELLANT SUPPLY PEESSURE" gauge. When the

pressure reaches 100 psig on the "PROPELLAhT SUPPLY PRESSURE"

gauge the "PS-C" (PACKAGE "C" PRESSUEE SWITCH), and "0XID

TANK PRESS VALVE" lights will come on.

Observe for a fifteen (15) minute period the displacement

the burette. _axlmum allowable leakage for the fifteen

minute period shall be 2.0 scc. Record the leakage.

CLOSE the PTC "I,_IN SUPPLY VALVE", "P_URANT sYST_ PPGS-
SURANT SUPPLY VALVE" and "PROPELLANT SYSTEM PRESSURAh_

SUPPLY VALVE".

OPEN the PTC "SUPPLY V_NT VALVE" apd Vent until the "SUPPLY
PRF_UP_" gauge reads 0 psig.

PREPAREDBY:

T. KnlYfln

8:_6 "

DATEIAPPROVEOFORI_A:
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DESIGNAPPROVAL TEST

ORBIT ATTITUDEAND MANEUVER SYSTEM
(SET}

TEST NO. 106156-1,01 SHEET 181 OF 413

C NFIG _IMAC 52-5270_,
14-DAY 0 .....l NAA

o

?.i.5.5 2.1.9

I ......

Throw the PTC "GXID BLADDER VENT VALVE" switch to the "OPEN"

position. The light above the switch will come on.

?.1.5.5.2.1.10 Simultaneously OPEN the PTC "PRESSURANT SYSTEM VENT VALVE"

and "PROPELLA,_T SYSTEM VENT VALVE". When the pressure, as

read on the "PROFELLANT SUPPLY PF_SSURE" gauFe, reads 95 psig
the "PS-C" , and "C_ID TANK PRESS VALVE" lights will go out.

When thepressure, as read on the "PROFELLAhT SUPPLY PRESSURE"

gauge, reads 25 pslg throw the "0XID SIDE R-_GULATOR FLOW VALVE"

switch to the "OPEN" position. The light above the switch
will come on. Continue to vent until the "PRESSURANT SUPPLY

PRESSURE" gauge and the "PROPELLANT SUPPLY PRESSURE" gauge

each read _O psig.

?.i.5.5.2.1.Ii CLOSE _he PTC "SUPPLY VENT VALVE", "P_RESSURANT SYSTE_ VE_
VAL_" and "PROPELLANT SYSTEM VEh_ VALVE" and throw the

"GXID BLADDER VENT VALVE", "PACKAGE "C" U/S PRESS VALVE",
and "GXID SIDE REGULATOR FLOW VALVE" switches to the CLOSE

position. The lighSs above the switches will go out.

7.i.5.5.2.1.12 Turn the PTC "HL #I", "HL #2" and "HL #3" to the closed

position.

7.i.5.5.2.1.13 Disconnect the burette test setup from the Engine System

"INTER CHECK VALVE TEST - 5" port.

?.I.5,5.2.2 Oxidizer - U/S

?.I.5,5.2.2.1 Connect to the Engine System "REG OUT TEST - 3" port the

burette test setup as shown in Figure &5.

I PREPARED BY: .T. Kniffin

Disconnect the PTC pressurizing line from the Engine System

"RELI_ VALVE TEST OXID - 7" port and connect it to the Englrm

System "INTER CHECK VALVE TEST - 5" port.

I *"

DATE

i I i
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DESIGN APPROVAL TEST .

ORBIT ATTITU[_ AND MANEUVER SYSTEM

(SET)

NAME OF TEST FUNCTIONAL TEST

Lr_,_uL

TEST NO i061_6-_01 SHEET 182OF413

14-DAY ...... _.NAA 99-106_.6_, ' '

7.1.5.5.2.2.5

7.1.5.5.2.2.6

7.1.5.5.2.2.'/

I

7.1.5;52.2.8

V.l.5. 5_.2.9

;,5..2.2.10

Cap the Engine System "RELIEF VALVE TEST 0XlD - 7,,port.

OPEN the PTC "MAIN SUPPLY VALVE", "PRESSURA._7_SYSTEM.
PR_URAh_ SUPPLY VALVE" and "PROPELLANT SYS_M PRESSURANT

SUPPLY VALVE".

Adjust the PTC "HL #i" so that 1500 +lO0 psig is read on the

"SUPPLY PRESSURE " gauge.

Throw the PTC "PACKAGE "C" U/S PRESS VALVE", "GXID RELIEF

PRFSS VALVE" switches to the "OPEN" position. The l_ghts
above the switches will come on.

Simultaneously adjust the PTC "HL//2" and "HL #3" so that

300 llO psig is read on the "PRESSURANT SUPPLY PRESSURE"

gauge and the "PROPELLANT SUPPLY PP=ESSURE" gauge. When the

pressure reaches lO0 psig on the "PROPELLAh_ SUPPLY PRESSURE "
gauge the "PS-C" (PACKAGE "C" PRESSUHE SWITCH), and "QXID

TANK PRESS VALVE", lights Mill come on.

Observe for a fifteen (15) minute period the displacement

in the burette. Maximum allowable leakage for a fifteen

minute period shall be 2.0 scc. Eocord the leakage.

Repeat paragraphs 7.1.5.5.2.1.7 through 7.1.5.5.2.1.12.

Disconnect the PTC pressurizing line to the Engine System

"INTER CHECK VALVE TEST - 5" port and cap the port. Reconnect

the pressurizing line to the Engine System "RELIEF VALVE TEST

0XID - 7" port.

NO_: Torque values are as shown in Table I.

A
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

%AME OFTEST Fb'_CTIONAL TEST

,o. CON,,O.  

7.1.5.5.2.3 Fue.__.!l

_rEST NO..,1061_;6-&01 SHEET 18_____..0F_13
r MAC 5'2-5270_--

14-DAY CONFIG. 4
NAA 99-i06161L

7.1.5.5 •2.3.1

7.1.5,5.,2.3.2

OPEN the Engine System "FUEL TANK VENT VALVE - 4A" and the
"FUEL CHG VALVE - 15A".

7.1.5,5.2.3.3

Assure that the burette test setup of paragraph 7.I.5.5.2.2.1

is connected to the Engine System "BEG OUT TEST - 3" port.

CLOSE the Engine System "GXID TANK VENT VALVE - 6A" and the
"0XID CHG VALVE - llA".

NOTE: Torque values Are as shown _ Table I.

7.1.5.5,2.3.4 OPEN the PTC "MAIN SUPPLY VALVE", "PRESSURANT SYSTEM
PHESSURANT SUPPLY VALVE" and "PROPELLANT SYSTEM PRESSURANT

SUPPLY VALVE".

7.I.5.5.2.3.5

7.1.5.5.2.3.6

Adjust the PTC "EL #l" so that 1500 +_i00 psig is read on the

"SUPPLY PRESSURE" guage.

Throw the PTC "PACKAGE "D" U/S PRESS VALVE", switch to the

"OPEN" position. The light above the switch will come on.

7.1.5,5.,2.3.7 Simultaneously adjust the PTC "HL #2" and "HL #3" so t_hat

300 _lO psig is read on the "PRESSU_:,NT SUPPLY P_ESSU.RE"

gauge and the "PROPELLANT SUPPLY PRESSURE" gauge. When the

Pressure reaches 100 psig on the "PROFELLANT SUPPLY PRESSURE"
gauge the "PS-D" (PACKAGE "D" PRESSURE SWITCH), and "FUEL

TANK PRESS VALVE", lights will come on.

7.1.5.5.2.3.8 Observe for a fifteen (15) minute period the displacement in

the burette. Maximum allovable Leakage for a fifteen m.i.r_t,e

period shall be 2.0 scc. Record _he leak rate.

PREPAREDBY: DATEI APPROVEDFORNAA; ,

r'=£;E- " ;, • , .... "_" V C_{ gx._,..., ..... e ? - "

t1,-15,075-I

I

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST FUNCTIONAL TEST

PART NO. ?.-DAY CONFiG.{_

7.1.5.5.2.3.9

TEST NO. _06156-_,0_ S,E_T_..L_O¢ 1_1!t.

, ......

i , ! , i ]. - ._i-- ,- ii • l

CLOSE the FfC "MAIN SUPPLY VALVE", '_?_RESSU-_%_ SYSTEM
PRESSURANT SUPPLY VALVE" and "PBDPELLAN_ SYS_"_M PRESSURAhT
SUPPLY VALVE".

7.1.5.5_.3.10 OPEN the PTC "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSUHE" gauge reads O psig.

7.1.5.5_.3.11 Throw the PTC "FUEL BLADDER VEFT VALVE" switch to the "OPEh"'

position. The l_ght above the switch will come on.

?.i._. 5_.3.12 Simultaneously OPEN the PTC "PRESSU_Ih_f SYSTEI VENT VALVE" and

"PROFELL_NT SYSTEM VENT VALVE". When the pressure, as read

on the "PROPELIJh\_ SUPP%Y PHESSURE" gauge, reads 95 psig the

"PS-D", and "FUEL TAhq_ PHESS VALVE" l_ghts will _6 out.
: When the pressure, as read on the "PROFELLk._ SUPPLY PP_SSURE "

gauge, reads 25 psig throw the "FUEL SIDE REOUL_TOR FLOW VALVE"

switch to the "OPEN" position. The light above the switch
will come on. Continue to vent until the "PRESSUP_h_ SUPPLY

P_b_Z" gauge and the "PROPELLANT SUPPLY PRESSURE" gauge each

read O psig.

7.i.5.5.2.3.13 CLOSE the PTC "SUPPLY VEh7 VALVE", "PRESSUP_%hT SYSTEM VF_NT
VALVE" and "PROPELLAhT SYSTEM VEh_ VALVE" andthrow the "FUEL

BLADDER VEhT VALVE", "PACKAGE "D" U/S PRESS VALVE", and

"FUEL SIDE _REGULATOR FLOW VALVE", switches to the CLOSE

position. The lights above the switches will go out.

7.1.5.5_.3.14 Turn the PTC "HL #i", "HL #2" and "HL #3" to the closed

position.

7.i.5.5_.3.1_ Disconnect the burette test setup from the Engine System

"REG OUT TEST - 3" port and replace the cap.

PREPARED 5q:

T. Kniffln

NOTE: Torque yalues are as shown in Table I.
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DESIGN APPROVAL. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST: ,FUNCTIONAL TEST

{PART NO. Z-DAY ¢ONRG. _AC

? .I.5.5,2.3.16
I

7.1.5.5,3

7.I.5.5j.1

1

7.1,5.5,_.2

i

!

' 7.1.5,

1

I

7.1.5.5_.5.- -

7.1.5.5_3.6

I

I
7.1.5 5a.7

I
.J

• _ , i n nn , -'

OPEN the Engine System =OXID TANK VENT VALVE - 6A m, and the
"OXID CHG VALVE - IIA".

Burst,_Diaphra_m beakage (Oxidizer and Fuel)

Disconnect the PTC pressurizing lines to the _hgine System
=RELIEF VALVE TEST OXID - 7= and "R_-_.IEFVALVE TEST FUEL - 8=

ports and cap the lines.

Connect leakage sensing lines to the Engine System "RELIF2

VALVE TEST OXID - 7m and the "RELIEF VALVE TEST FUEL - 8w

ports as shown tn Figure _6. Immerse the free ends of the

leakage sensing lines in a beaker of water.

,TESTNO.=1061,56-_O1 SHEE_ 185 OF413
F _AC_52-5270_,

14-DAY CONFLG.
t NAA 99'106161

OPEN the FIT,. "MAIN SUPPLZ VALVE", "FRES._RANT SYSTem4

P,_F._SURA_T SUPFLY VALVE" and =_OPELLA_T SYST_4 PRES_RANT

SUPPLY VALVE = .

Adjust the PTC "HL //A m so that 400 :_25 psig is read on th_
"SUPPL_ PRESSURE ." gauge,

Assure that the FACILITY K_ND VALVE "A" D/S is Closed.

Throw the FrO "PACKAGE "C* U/S FRESS VALVE", "PACKAGE "D_

U/S PRFSS VALVE", switches %o the "OPEN" position. The

lights above the switches will come on.

Simultaneously adjust the PTC =HL #2" and "HL #3" so that

300 _i0 psig is read on the "FRESSURANT SUPPLY PRESSURE"

gauge and the "PROPELLAh"_ SUPPLY PRESSURE" gauge. When the

pressure reaches I00 psig on the "PROFELLANT SUPPLY FREe, URn'

auge the "PS-C" (PACKAGE "C" PRESSURE _JITCH), "_-D _

PACKAGE "D" PRESSURE SWITCH), =OXID TANK PRE_ VALVE", "FUEL

TANK PRESS VAL_, and "PACKAGE =Am D/S PRESS VALV_ _ lights
will o_ae on.

,. ., • .:.. :: '. j'-....... . = ;.'_- . '.'"i ; • " ,

• '' • ; . • b" • .' , ' " •• e ," ; S -. . " " , . ." # .
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

©

o.TESTFU, CTIO, A 
PA T.0.2-OAYCO.F,O.  

LNAA

TEST No._CS156-AOZ SHEET 186 OF./+13

flV&C 52-5270,_
14-DAY CONFIG. i. NAA 99-10616_

?.1.5.5..3.8 Observe for a ten (I0) minute period the i_xersed ends of the

leakage sensing liras. No leakage is allowed.

7.1.5, 5.3.9 CLOSE the PTC "N_IN SUPPLY VALVE", "PRESSUP._hT SYSTEM. PRESSURAE
SUPPLY VALVE" and "PROPELLAhT SYSTEM P_RESSURANT SUPPLY VALVE".

?.i.5.5,3.10 OPEN the PTC "SUPPLY VENT VALVE" and vent until the "SUPPLY

PRESSURE" gauge reads O psig.

V.l.5.5.3.11

?.i.5.5.3.12

Throw the PTC "0XID BLAD_ER V_,T VALVE" and "FUEL BLADDER

VE_T VALVE" switches to the "OPEN" position. The lights
above the switches will come on.

Simultaneously OPEN the PTC "PRESSUR_NT SYSTEM VENT VALVE"

and "PR0_ LLA_ SYSTF_M VENT VALVE". When the pressure, as

read on the "PROPELLANT SUPPLY P_RESSURE" gauge, reads 95 psig

the "PS-C", "PS-D", "PACKAGE "A" D/S PRESS VALVE", 'OXID

TANK PRESS VALVE" and "FUEL TANK P:_ESSVALVE" lights will

go out. kquen the pressure, as read on the "PROPELLAhT SUPPLY
PRESSURE" gauge, reads 25 psig throw the "OXID SIDE REGULATOR
FLOW VALVE" and "FUEL SIDE REGULATOR FLOW VALVE" switches

to the "OPEN" position. The lights abova the switches will
come on. Continue to vent until the "PRZSSUIqAhT SUPPLY

PRESSU_" gauge and the "PROPELLAh_ SUPPLY PRESSURE" gauge

each read 0 psig.

@

?.i.5.5,3.13 CLOSE the PTC "SUPPLY V_T VALVE", "P?_SSURAhT SYSTEM VENT

VALVE", an_ "PROPELLA_k_ SYSTEM VEI_ VALVE" and throw the "OXID

BLADDER VEh_ VALVE", "FUEL BLADDER VEhT VALISE'', "PACkaGE "C"

U/S PRESS VALVE", "PACKAGE "D" U/S PRESS VALVE", CL_ID SIDE

R_ZGULATOR FLOW VALVE", and "FUEL SIDE REGULATOR FLOW VALVE"

switches to the CLOSE position. The lights above the switches

will go out.

PREPAREDBY: •

T. iL'_Lff :Lu

852 '
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVERSYSTEM
(SET)

NAME OF TEST FUNCTICNAL TEST

PART NO. 2-DAY CONF:G.J MAC-
INAA

TEST NO 106156-&O1 SHE_T__L_OF/__01111__i
14- MAC 52-52701

DAY CONFIG.{ NAA39_IO6161 I

7.1.5.5.3.14 Turn the PTC "HL #i",

posit_ on. ,
"HL #2" and "HL #3" %o the closes

7.1.5_. 3.15 Disconnect the leakage sensing lines from the F.ngine System
"RELIEF VALVE TEST OXID - 7" and the "RELIEF VALVE TEST FUEL

- 8" ports and re-install the PTC pressurizing lines to the

Engine System ports.

7.1.5.6 Propellant T_.nk Blad4er Leakaqe (Oxidizer and.Fuel)

7.1.5.6.1

7.1.5.6.2

7.1.5,6.3

Disconnect the Helium supply source from the PTC and

connect in its place a GN2 supply source.

Disconnect the PTC pressurizing lines to the Engine System

"HI PRESS GAS CHG VALVE - 2", the "FL_L TANK VENT POE_ - 4"
and the "GXID TANK VENT POEY - 6". Cap the PTC pressurlzim_

lines, and the Engine System ports.

NOTE: Torque values are shown on Table I.

Remove the caps from the Engine System "(KID PURGE - 13"
and the "FUEL PURGE - 16" ports.

7.1.5,6..4 OPEN the PTC "FAIN SUPPLY VAE_E".

7.1.5.6.5. Adjust the PTC "HL #I" to indicate 200 +25 psig on the
"SUPPLY PRESSURE" gauge.

7.1.5.6.6 OPEN the PTC "PROPELLANT SYSTEM PRESSURANT SUPPLY VALVE".

7.1.5.6.7 Throw the PTC "PACKAGE "C" U/S PRESS VALVE" and "PAC_%GE "D"

U/S" PRESS VALVE" sw_tches to the "OPEN" position. The lights
above the switches will come on.

7.1.5.6.8 Adjust the PTC "HL #2" until 20 +5 psig is indicated on the
"PROPELL_NT SUPPLY PRESSURE" gauge.

ii i

R--I5075-I •
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DESIGN APPROVAL TEST-

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST. FUNCTIONAL TF_ST
MACF

PART NO. Z-DAY CONFIG 4NAAL

TEST NO. IO5156-AO! SHEET 188 OF. 413
MAC:52-5270_"--'-- --

14-DAY CONFIG. { NAA 99-10616_

?.i.5.6.9

7.1.5.6.16 '.

7.1.5.6.15

7.1.5.6.16

7.1.5.6.17

),
7.1.5.6.18

7.1.5.6.19

Assure tLat the pressure of paragraph 7.1.5.6.8 has
stabilized.

Allow the purge to continue for a twenty (20) minute period.

Throw the PTC "PACKAGE "C" U/S PRESS VALVE" and "PACKAGE "D"

U/S PRLSS VALVE" switches to the "CLOSE" position. The

lights above the switches will go out.

CLOSE the PTC "PROPELLANT SYSTF_4 PRESSUP,_'4T SUPPLY VALVE".

OPEN: the PTC "PROPELLA]_T SYSTE,_ VEi4T VALVE" and vent the

system until the "PROPELL#J4T SUPPLY PkESSURE" gauge indicates

O psig...

CLOSE the PTC "PROFELL%NT SYSTL%I VENT VALVE".

_"h_rn the PTC "HL #2" to the full closed position.

Co:-nect one 0-30 psig pressure gauge (O2) to the Engine

System "OXID PU_IGE - 13" port and anobher to the "FUEL PUHG_

- 16" port. Remove the caps from the "FUEL_4K V}ilT PGIT - 4"

and the "OXID TZqii VENT POHT - 6".

OP,E_ the PTC "_OPELL_{T SYSTE; PItESSb_T SUPPLY VALVE" and

throw the "PACKAGE "C" U/S PRESS VALVE" and the "PAC}AGE "D"

U/S PRESS VALVE" switches to the'OPEh _' position. The lights

above the _witcheS will come on.

Adjust the PTC "HL #2" until 15 +.5 psig is indicated on the

pressure gauge (s) G 2 (reference-paragraph 7 .I. 5.6.16).

Assure that the pressure of paragraph 17.1.5.6.18 has stabilized.

PREPARED BY: •

T. Knlrfln"

i i i ..........

85_ ,.

DATE IAPPROVED F0R NAA:

ii i i i i i i

DATE

I_- I L--_.p T

I u m I

R-15075-1
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ROCKETDYNE
• OfVIOION OP NORTH AM_gCA_ AViATiON INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

F b]_CT]ONAL TEST
NAME OF TEST

 ,,RT,,o.
LNAA

TEST NO..,lO6156-AO1 $HEET,_OF L13
f MAC ;)z-)zYU.L

14-DAY CONFIG. ,(
N A A ._9-9:,]J_;_]_I.L

7.1.5.6.20 After a period of one (i) hour of pressurization, connect to

the Engine System "FUF_ TANK VF_T PORT - h" and the "OXID TANK

VD_T }'O}d'- 6" the burette test setup as shown in Figure A7.

7.1.5.6.21 Observe .for a five (5) minute period the displacement in the

burettes. Record the indicated displacement.

7.1.5.6.22 Repeat paragraph 7.1.5.6.21 at intervals of fifteen minutes

for a period of two hours or for some other time period as

directed by the Rocketdyne Project Office.

7.1.5.6.23 If the recorded displacements de%-rmined above do not show a

decTease and the most recent burette readings are relatively

high (5 scc or more in fifteen minutes) it is permissable

at the discretion of the Rocketdyne Project Office, to

disconnect the burette test setup and to connect to the

"FUEL TANK V_4T POHT - A" and/or the "OXID TANK V_JT P(RT

-6" as api;]icable a vacuum pump. The vacuum pump should

be operated for a period of approximately one hour. During

this time the internal bladder pressure shall be maintained

at 15 _.5 psig. After the evacuation period reconnect the

burette test setup and repeat the above procedure starting
with para_raph 7.!.5.6.21.

7.i.5.6.2A CI/)SE the Fmgine System "FUFJ_ TANK VF_T VALVE - hA" and the
"OXID TANK VP]_T VALVE - 6A".

NOTE: Torque values are as shown in Table I.

7.1.5.o.25 Remove the leakage sensing apparatus from the Fm_ine Zystem

•vent ports.

7.1.5.6.26 By use of the }'TC "HL #2" and the "PR(_}'P2I_A_{TSYSqI_4. VFZT

VALVe' reduce the indicated, pressure on the pressure gau_e
G2 to 2 _+0.2 psig.

PREPARED BY:

T. KniffJ n
DATE I APPROVED FOR NAA:

I /L.,,
DATE

3 -/0-GC"

R-15075-1 ;

nat e .... '.) :-_ Z
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A OeVISeON OP _OMT_ AMImlCAN AV0_TIO_. INC

i i in i i|m ill ii ..... i || i i ii

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OFTEST ( C {MAC 52-527 1 .MAC . 14-DAY ONFIG. NAA_9-iO6,L61PART NO. ?.-DAY CONFIG. NAA

• I i I i I

7.1.5,6.27 OPDI the Engine System "FUEL TANK VENT PORT - hA" and the
"0XID TANK VF_T PORT - 6A".

;,6o28 Assure that the pressure of paragraph 7.1.5.6.26 has stabilized.

Re-connect the leakage sensing apparatus of paragraph 7.1.5.6.20

Observe for a fifteen (15) minute period the volume displacement

in the burettes. Record the indicated leakage.

Repeat paragraph 7.1.5.6.30 continuously for 2 1/2 hours or

tmtil 2 consecutive readings are each less than .35 scc GN2
in fifteen minutes.

If two consecutive readings have not been less than .35 scc GN 2
in fifteen minutes continue taking readings at the discretion

of the Rocketdyne Project Office.

Remove the leakage sensing apparatus from the Engine System.

CLOSE the PTC "EL #2".

OPEN the PTC "PROPELLANT SYSTEM V_T VALVE" and vent the system

until the "PROPELLANT SUPPLY PRES_JP_" gauge indicates O psig.

Throw the PTC "PACKAOE "C" U/S PRESS VALVE" and the "PACKAGE

"D" U/S PRESS VALVE" switches to the CLOSED position. The

lights above the switches will go off.

>REPAREDBY:

T, Ezdlfin

DATEI APPROVEDFORNAA;

I ii i ll= ii

856 Rev.B l_ _ Date _ /'-' #_ S •

DATE

B

B

P_15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(,SET)

PA.T.0.2-0_CONF'0t_: ....

7.1.5,.6.37, " "

T_-_T NO iOf°156-AOl ,._.,c'T 191 OF 413

14-DAY c ....... "LNAA 99'3o6];ol

7.I._. 6. _9

°.

7.1.5.6._D ' -

7._,_.6._ -.

Remove the pressure £auge(s) G2 attached to _he EnGine

System "OXID PURGE - 13" and the "FL_£L FJP2_-"- 16" ports

and replace _he caps.

NOTE: Torquevalues are as shown in Table i.

CLOSE the PTC "''_'.,.._,,_...._T_U_rVVALVE." and the "_OPELL-t_.,.- ... SYS_>:

SUPPLY VALVE" and turn the ,,uT.._#l" to _he full closed

position.

OPEN the PTC "SUPPLY VENT VALTE" and vent _",e syztem

until the "SUPFLY PP-CSSU3E" gauge i=dicates _ psi_.

CLOSE the PTC "SUPPLY VEhT VAL%_".

a

B

B

B

B

DATE DAT z

857



A DIVlltON OP _ONT_ A_iNI¢A_ AVIATIO_. I_C

II II I I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONAL TFI3T

PART NO. :_-DAY CONFIG'_MA'L;'"'-LNAA b _

L TEST NO._06156-LOI SHEF'T 192 OE413

?.I .5.?.I.1 -

7.1.5.7.1.2

7.1.5.7.1.3

7.1.5.7.1.4
J

7.1.5.7.1.4.1

7.1.5.7.1.4.2

Propellant Shutoff (Motor) Valve

OpenSn_ Response

There are three electrical JacY_ located directly to the
left of the ECP "CARTRIDGE VALVE BRIDGE CONTIhNJITY TEST"

switch. Connect an electrical lead from the "CO_."

(black) Jack to the black connector located directly to
the left of the oscilloscope "C_Lihq_L A POLARITY" knob.

Connect another lead from the ECP "OXID" (red) Jack to

the upper red connector located _irectly'to the left of
the oscilloscope "CHANNEL A POLARITY" knob.

Insure that the DC PO'_R SUPPLY is tamed on. The DC

POWER SUPPLY output voltage shall be 26 + & VDC.

Insure that the ECP "DC PO%fER,,switch is at the "ON" position.

Adjust the oscilloscope as follows:

Rotate the "INTENSITY" knob clockwise until a "click" is
felt.

Adjust the "AVERT. SENSITIVITY" (black) knob to "I0 volts/cm"
in the "DC" quadrant. Rotate the "VERNIER" (red) knob
clockwise until a "click" is felt.

PREPARED BY:

T. Kniffin

I_HE_u _O BY. •
,-i _-i '

858

DATE IAPPROVFmFOR NAA:

r , i _ ! i j
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'D
..

DATE
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i _IVIIION OW NOIIIITW AI44{(lll_i_il AVIATIOn. lINl{

®
DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

OFTEST, FU,XCTION,U-
#'l i A ,,,_

TEST NO 106156-AO1 SHEET_OF41_

,.-_., _v,_r,_..[NAA. 97-Io6161

?.i.5.?.i.4.3

7.1.5.7.1.4.4

7.1.5.7.1.4.5

Adjust the "B VERT. SENSITIVITY" (black) knob to the "OFF"

position.

Adjust the "S_,_EP T!_ HORIZ. SFNS." (black) knob to "200

millisec/_m". Rotate the "VEP_NIER" (red) knob clockwise

until a "click" is felt.

Throw the "Sk_EP TLv_ HORIZ. SENS." switch to the "DC"

position.

Throw the "SWP. EXP." switch to the "Xl" position.

Ad.lust the "VERT. PRESENTATION" (black) knob to the "A"

position. Adjust the "CHANNEL A POLARITY" (red) knob to

the "POS. UP" position.

,J

7.1.5.7.1.4.8 Adjust the "INTENSITY" and"SCALE" knobs to the full

clockwise position.

7.1.5.7.1.4.9 Adjust the "SYNC" (black) knob to the "Ih'2 +" position.

Adjust the "TRIGGER LEVEL" (red) knob to approximately the

midway position.

7.I.5.7.i.4.10

/

Adjust the "VERTICAL POSITION A" (black) knob and the
"HORIZ. POSITION" knob to produce on the screen a pinpoint

beam of light located on the horizontal grid line and five
centimeters to the left of the vertical grid line.

Adjustment of the "TRIGGER I_VRL" (red) knob may also be

necessary.

7.1.5.7.1.4.]-I Adjust the "FOCUS" knob to bring the beam into focus.

PREPARED8'i':

T. Kn_f_n

c.'_c_J_ By,"_,

7.1.5.7.1.4.12 Adjust the "INTENSITY" knob counterclockwise to partially

reduce the brightness of the beam . The purpose of this

is to extend "the life of the cathode ray tube.

DATE APAPAP_ROVI.DFOR NAA: DATE

I%-15075-1

.i
• o,
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_OCK_ 12E'Jr"_3_Y I_/_HE
ab OIVlIIION OW hlOl_ _1'_ AMKRICAI'_ AVlM.TION, I#'_C

©
DESIGN APPROVAL TEST

ORBIT ATTITUDE. AND MANEUVER SYSTEM

(SET)

TEST NO.,106156-l_Olf 2SHEET_OF_13. ,. IV._C5--527_01
14-DAY CONrlG._LNAA 99-1o6i61

I

Turn the "TRIGGER LEVEL" (red) knob c_umterclockwise until a
"click" is felt.

',1.5.7.1.7

7.1.5.7.1.8

Using a stopwatch adjust the "Sk_EP TLv_ HORIZ. SENS.

VER_IE.q" (red)knob so that the beam is traversing the

screen at a rate of two centimeters per second.

Adjust the "TRIGGER LEVEL" (red) knob so that only a

pinpoint beam of light is shown in the screen. Reposition --

the beam per paragraph 7.1.5.7.1.4.10 as necessary•

Throw the ECP "OXIDIZER SUPPLY Sh_OFF VALVE" switch and

the "IroT_L SUPPLY Sh-0TOFF VALVE" switch to the "CLOSE"

position. After fifteen seconds has elapsed return the

switches °to the "OFF" position.

Throw the ECP "OXIDIZER SUPPLY ShI_TOFF VALVE" switch to the

"OPIN" position and observe the oscilloscope screen. A

typical valve opening (or closing) trace is shown on Figure

59. Maximum valve opening time shall be twelve seconds.

Record the opening time on the data sheet.

NOTE: If oscilloscope does not trigger properly, readjust
the "TRIGGER LEVEL" (red) knob and repeat

paragraph 7.1.5•7.1.5.and 7 .I.5.7. I.6.

Throw the ECP "OXIDIZER SUPPLY SHUTOFF VALVE" switch to the

"CLOSE" position and observe the oscilloscope screen.

Maximum valve closing time shall be twelve secon4s. Record

the closing time on the data sheet.

Throw the ECP"OXIDIZER SUPPLY SHUTOFF VALVE" switch to the

"OFF" position.

PREPAREDBY:

T _f_
i

....V_..,.- __cr_...,,.,:_,,,-_

A

DATEIAPPROVED.FORN._A: , DATE

• 1,1
,. I I /PcV &- _--_ -

860" "REVISION A /_ / )"v4"i- Dat_ _,__._'/ R"15075-1

O
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

• "I" l,a

NAMF. OF TEST. FUhCT_O._L T_IST

PART NO. 2-DAY CONFIG.{_2

7.1.5.7.1.9

J

7.i.5.?.I.I0

7.i.5.7.i.ii

7.i.5.7.i._

7.1.5.7.1.13

PRKPARED BY:

T. Kniffin

TEST NO. IO$15o-I,01" SHEET 195 OF_
,L,^r- g2 g2vO_

14 nay rnK,_,n jrv_u_, -,-_ _.
-_ ......"'""[ NAA 99-IO616_

_-- r 'in

, R-15075-i

Remove the electrical lead of _aragraph 7.I.5.7.!.i from

the ECP "GXID" (red) jack and insert into the "FLZL. (red)
Jack.

Repeat paragraphs 7.1.5.7.1.6 through 7.1.5.7.1.8 for the
"FL_L SUPPLY Sh_TOFF VALVE".

P_move the electrical Isads from the ECP and oscilloscope.

Disconnect the PTC from the Engine System.

CLOSE all the Engine System manual valves and re-lnstall

the reslstoflex caps on all the access ports.

NOTE: Torque values are as shown in Table I.

•DATE

OAI_

../J.. c .y'

APPROVED FOR NAA:

..... i i i ii| i i

DATE
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Cozponent

Package "Au

Component

?ackaEe "C"

Cozponen%

Packaze "Dn

Pre ssurant

Tar_

Fua! Tank

C_xid T.-rk

Rezu!a_or
PSO;<_:..>)
_ov(_)

Cor.ponent

t_.C. Cartridge

DES!G:_ APPROVAL TEST

ORBIT ATTI'_%DZ A:_D "'_......'._,._.-UV:"R SYSTEM

(SF.7)

,L'uN C .';rlO_ RL
j'MAC,., •

2-DAY CONFIG [.NAA

"_/ TZST t_O./O&/_"A"__ &HEET 19__60F413

I,_-DAY CCN_'IG"I.,"4:.Aq e-/O&/,_ /

?OCT. D&T,_

_n_me S\'st_ [dent_ficat _,on

_nsine System Name

McDor_.ell Part No.

Rocke_dyne Part No.

._- _'_ OIi

_-lo&l_l

_-- _.'_

Roak_tdvna .. _kS
Serial

N_r.her.

S_:,.5"_.7_l-.,la.c

._ ,::.
#o,.,e-,s'-___ # ,._

v"

_0,.,--..9_ &,.,F @ :
¥

.# o,s"_,_ .,;" ,,v_\.4¢
V

#._,.¢;.¢',9,9 '_" '

O

i1,,

PR-E.PARE.D BY: DATEIPER-C_,:,'ZD BY: DATEIV,tlT_';ZS_..;ZD FOR N.._; DATETc:':RTIFIF-.D FOR I_',c..DOX,"CI#.-L_ D._TE!

" "" I ' ..,,.:--ic'.".,:-,,_-._,--_?"__I : . • ' " '_ - Iv__ / _'_fl

862 R.-15075-1
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____0 C :Z -- "-= "-/2 _ _F r,.>/IEZ

DESIGN APP:RGVAL TEST

ORBIT ATTII_3E ...,_.',:.'__ANEUVER SYSTEM

(SET)

NAI,;F. OF TECT F'J':CT'[CT:.'.' ,'T:ST
r_,:Ac

PART NO. Z-DAY CO,_FIG"I.NAA

T_C,T NO. 106Z56"¢O-_D_'_ET 197 OF.__

14-DAY CONFIGL NAA Qa-tC61(O

@

/

7.I._.I (co=t 'd)

Conponcnt

Package "A=

Ca. I_.._Ze

.... , ._....De.

N_er

i

Cozpone_%

Ca._rld;a

Componczt

Packa_a =D=
Cartridge.

P-T indicator

._A#1

°

..¢a.,.ca_o-,¢_l @

¢cz #4

tcX #_

¢c_ #7

TCA #_

!

i _-_5o75-

DATEIPZRFC;_;.'ZD Zy: DATEiWIT_;ZSS.ED FC._ h_.A: pATEICZRTIFtZD FOR t:_cDO,X.X;.q:L..D_TE t
• _ . (j ,.-¢__ /..,,f W.dlvl[O _ I'I,,L, #'/tl_ |

,..,, .'," " " " '_ _, ,/ ,,;_ tvz._,;,_o_, us_ ¢_/,_._T_.I

863



R'm-.,/C I{ E T Dlf h'_5

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY'CLEAR AND CONCISE, USE INK

!"

No,bra'S" /

Model •

DCP Ent'd
By &

No. Date

\_zb

ACTION
TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Date
I

PART NO.T_ E PI_/_.'TtC._ _ F-._.'_'-'-_,KI__ C-I::3_S_)_._._/_kLU _I_% _J_:_ l_[ _

i I i I m N I I m N m m I mm N I m

/ / _/-/ _e/j

PART NO._

t

ACTION
TAKEN

ACTION
TAKEN

ACTION
TAKEN

(-_

.... rz _-7,-_._ :c7/, ..... ....... _- ......

PART NO.

u m m a

ACTION
TAKEN

86_ • . , ,,. {,

Form R 25-U Rev. 12.5;'
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A OIV;DJON OW _O_V_ _e,6_dqeG4_ AVeATeOel. 1_6

NAME OF "rEST

P_RT NO.

DESIGNAPPROVALTEST
ORBIT ATTITUDEAND MANEUVER SYSTELI

(SET)

"=. s,- No !O_IS"-:,O_s_,---.=T,.__

_',V.AC
Z-DAY CONFIG LNAA.

198

,.,.,,-,,.f,,'_c 5.- -o_

7.I .6.2 Proof Pressure of _n_--ue S_.stea

...eEnglne System was _u_ =o i_.PZ'oof _ess_re teat in
accordance with paragraph 7.1.3 _(Yes or No).

Remarks : _

@

O

7.1.6.3 • Gross F_terna! Leak Check

Auy_llary vacu-&m gauge read_ng__41_1_

Calibrated Leak rate _

(Per paragraph 7.1._.20)

Calibration Leak rate

(Per Paragraph 7. I.4.26)

scc/_ _ "

_cc/:_ ',,U.-?/
\Y .

]aTZiPZ_O_;-a

l ° •

SY: 5.WZiV.';T;<Z$SZDFG& £.:_; D._,'-Z!CZRTIF:E_FC.R,'._.$GX.%__,ATF.

i'Cu4 FT.-.... "-*- _'" ' ; ' U'_ .

__/1 , ." . ,. ,_... l'7. ,_ /,, . / • _ I

t

R-15075-1 865
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dlj OIVI@oOI,qJ O_ _O4ul"l'_ A_u_Jl_o¢_a_l AVIA"IP'eO_, 0_6

DESIGNAPPRGVALTEST
ORBIT ATTITUDEAND r'/,ANEUWERSYSTEE_

(sET)

NA._E OF TEST FU'::3TIONAL T_JST

/_ZAC,
PART NO. :'-DAY C,ONFIG INAA

T?.ST NO. IC&Z5&-&OIsHZh-T 19._._LOF h.l__3
"&#^ _ __

,.,,._, .... ; .... C _ 5 --52701

14-DAY %u:xr_.'ENAA 90-_Oi_A_

I
i

!

L
pl -

I

_Vmss so_ctro.-..eterindlcatcr _e-._-_

• (tel mimuta imtervals) for calib._ted 1_e_iz.

T'n_ P.eadir4

o/ao r/'_l'

_ __F_o_

0200

_0

readings

(ten mizuts iz_rw_Is) for -'_ System le'-.2aa_es.

T_.-_. Reading Tim_ Reading

P

?

• °
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DESIGN APPROVAL TEST

Om_,'r ATTITUDE AND _'^_'_"'_'_=i % _,oo 0 ,v.....,_v_,, SYSTEM

(SET)

r-l! 'It TFu,,CTIO,.A_ T};ST

,/MAC .
PART NO. Z-DAY CONFIG. I,.,_NAA '

1061_6-'_01 ____ 200 :=h13

AV E i ' " ''"
14-D.., CON, G_ , 99 106161

l NAA -

7.1.6.3 TLm_ R_a. cllag

(_°'_''"_) /a"_o" _ (

/&oo. 3z-
_L61.e. _,'_.
16ao " 3 &

Time ?,oadi=g.

tff_ 3 q

qo
t_oo ,to

_._la_

./.&_
3'_ ('_-'

fq_to
I"V_

b

_z -,

#¢,

te_ _'z.

t';. .. •

#a _,• _ Cz_ :.

•_l_ ..,lZ.&-'_; •

ao_'4_ L..Ez._ J,_ _._., ,
,,.$/=. --,.

• ",_ _,r_a. -.4.L
• i

P;RF._ARED ftY;

i " i n

*.

1t-15075--1
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.... _, , _"" L':

867



I"

I

! *

e

Oev*ll*O_* OO _Olllrl., A*.4(_ CA_
, AVI *_T*OI**. *l_e

DESIGN APPROVAL TEST

OR31T ATTITUDE AND MANEUVER SYSTEM
(SE7)

'T2T T_'i_i_'_,, I ! -

NAME OF TEST, "_""'_""_-'" _ZS-_

PART NO. 2-DAY CONFIG._MAC-
, 10" ,' ,-. 20lTEST NO,_ o1_,6-I_01 SH-"c.T r_E_l'-_

14 m_v rr', ..... I",.;_C_-. .- /01
--L.,,_, vviyl'll_ ,( l ^#q _/.t."LNA_, J -,uoloi

iilll

I

I I I I
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m o*v,e.,o_ oP .,*o m T N m _*_m*Gm, _*f my* _T,OB. **Om
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@

DES',GN APPROVAL TEST

ORSIT ATT. ITU '_ AND _p,,.v.m,_,-:,

(SET}

...........T TEST
N_M_ OF TEST,,

[.V,_C,
P;,aT ,NO.2-D_Y CONFIG. L,NAA

SYSTEM

TEST NO. I_._.._I 202 hl3

14-DAY.CC,_'F_G.i,,_AA _59-I06161

7.1 .&_,

If i_ iS zec,3ssa:7 to p_rfc:'_ a point leak check per

paragzaph 7.; .i.}J_}'ezra:" !ocati,_rm of leakaga ha-"6.

|

i, _1 i,

PAC:<AGE "A" PR_SSUR_NT TAk_

PAC:<AGE _" N0_ALLY OPEN

PAC:_ "Eu N0.-_vA__LYCLOSED
PACKAGE "C" OXID TANK

PACKAGE "D" F_EL TANK

Pack_._es .'.'.A,,"C,' ,"D" & "E" _artr!_,_e Bridge ,.Continultv Tes%

the "ON" posltio=. The follo_Ir-._ !Igh_,s care on.

Yes
_72_'_

•*_'. ° "

2JD__h_-----

1 -J /.A _t /- \.... I _' ' " .:I
• I - "_1 \,'/ " >

. i II I _I 7 --

III II I I I I _ ."

11-15075-1 ,869
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DESIGN APPROVAL TEST

OR31T ATTITUDE AND ;'ZAMEUVER SYSTEM

(SET)

_.z... O? TEST _-',+mT,,,,,t

[MAC
PART NO. 2-DAY CONFIG LNAA.

TZSTNO. IC'Z_G-LO_HzZT203 oFEt--3--3

,,..,.,,.,...,_ .rP/,_C. 52-527.0!
14-D_Y +_"r '+.[ NA_u__ £9-3 O.&!_+

c I

e _

,e

o

So__u.c__e :_ressure (R,_.v,+..ca .,+.e+.,.p++ 7.1.5.2.5)
• ?'_)• ___

+..e ....+_. vo_t._a _ _ vo_._ (_ _.02_ vo_ts),""',., " ,.,,-.,..,+- "I ^ o' 'WP-. "I .+- " , " "I •

SuppLy Pressure
Requ-r_(±7.Sp_i)

300 •

2,5O0
30OO
2500

2OOO

15GO

5OO
300

........ _ ........... Indicator _;<-=

.Mtzl.-..u_ j Ac_unl
Allovei I (X10)

lG0

. 3300
2SO0

2300

!800

1300

800

30o
!00

i

i'Z °
t _ oO +

50O

3700

3200

2700

2200

1700

!200

700

5o0

. i I N+IC. f, LLJ_z•,#n +Y '"_

" " - " I .. f I + I _._ ..a; 7_'._,, 6 '/

•870 " ". - "
• -- " I%--15075-1

_. • . . .

0

e

L2
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DESIGN APPRGVAL TEST •

ORBIT ATTITUDE AND M,,Nr..UVER'^ "- SYSTEM

(sE7)

NAME OF TEST FUNCTIONAL TEST

/MAC
PART NO. 2-DA:' CONFIG LNAA.

.TZST NO !C$'-56_O.%H_r 2oh oF ___/_3

, {MAC 52-5270114-DAY CONFIG N'A/_ 99-106161

• o

_:_'_.-__=_*_;._.Pressure (R_ference_,paragraph 7.1.5.2.6)

.ho ..._utvoltage ",;as _.OO vol_s (5 1.025 volts)

t.

a)

P,,_xr,d(+_2.S._)
" •.

F
m

i 5o
2OO

I 250... 300 •.350

i 300 .
250

• 200
• " 50

j"

.. _ .... e-.ex.ce, a_u. e Indicator Readin-

"tt,_n_m_.

30 "
180

230
280
3_0
280 '
23O

180 ::
3d

i

. - . ._

. . " • .%; .o ." ...

•.-

Allowed

• " :_ 70

__ 220
270

ram. [
320

" 27o•70

-°

• %"

• . %" ..

It--15075 • " --1 • 8?]

• • . • . •
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DESIGM AP2RGV_L TEST

ORBIT ATTITUDE AMD MA 'ME.UVER SYSTEM

(sET)

NAVE. OF TEST< FUNCTIO.KTALTEST

, r...t 'AC
PART NO. 2.-O_Y CONFIG. LN'(""AA'

TEST NO IO6156-LOIsH_ET 205 OF 4.13
"' ,_ r_,_c 5:-_-_-i--" --

" ' i_-D=YCO,_IG._._AA_9-_OC_'6_

7,I .6.6

?.I .6.3

?ackace "E" So!enoid \'&!ve Response (Reference ?ara_raphT.1.5.31

ClosLng response _time ._ _" seconds(.050 _ocimum)

Ac_,=__on ?ressures (ReferencePackage "E" ?ressure ___..e'_'_,,,-,..

paragraph 7•I.5.3.3 )'
@ @

Actuation ._ressure _ __a. (380 _+10)

Da-actuatlon Pressure _ _j¢_ psi_. (22_-.In-iuum)

°

Fi_PA,q_.D GY: DATF.} PE.F,F_E.D _'--Y:

i "_ i -,

872 t, 3'oz",_145)

;/

D_T_iWITNF_SSF-DFC_ KAY.: P,.._TF.IC__;_TIFZDFC.__cD_k.'NT_LI,J P..._TE
I_ ..,/,._,9 ,,>y >._

• _J ,_ _.... _lI _ -i, ,:-i/:,

_-15075-_

©

0
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DESIC;\I APPROVAL TEST

ORBIT ATTITUDE AND k_,A.NEUVER SYSTEM

(SET}



A DIVISION OF NOI_TH AMERICAN AVIATION, _NC

+l6

INTERNAL LETTER

North American Aviation, Inc.
q

TO Those Concerned
Address

DATE

FROM

Address

_ h3U8-5168

4 November 1964

Gemini DAT-_T Unit

D/89_-388

_UBJECT

REFER_ NCE

PHOh_ 6107

SET Engine S.'vstem(DAT S/C 3) Component Package "B"
Oxidizer Check Val_es

(a) OER No. 13361R, dated 16 August 1964

871t

During the pre-vibration functional of the SET Engine

System tank module the Com!_onent Packape "_" oxidizer

valves were found to be leaking aporoximately IO scc
in 15 minutes during the reverse seat leakage test

(paragrar,,h7.1.5.5.2 of test procedure 106156-401).

Component Packa_,e "_" was not replaced; remedial action

was deferred until completion of vibration of the tank
module. Durin_ the host-vibration functional the Com-

ponent Package "_" o×idiz<r check valves were again

subjected to the reverse seat leakage test with the
results that the downstream check val,+e'leaked !).4scc

in 15 minutes and the upstream check valve had zero

leakage. Allowable leakage per test procedure I(_156-
401 is 2.0 scc in 15 minutes for each check valve.

It is the considered conclusions, based uoon the afore-

mentioned results, theft the initial leakage val:_es are

attributed to contaminants lodged on the seat_in_ sur-

faces of the check valves; aooarently vibration and
subsequent functional tests on the Encine System ef-
fected dislodgment of the con_aminan',s.

Testin_ of the _'nvine System with the component in-
stalled shall continue. Failure analysis shall be

deferred until completion of _:_,ine _"ystem testing.

• °

Approved ://_/,_+ -

R. G. Eide

Supervis or
Gemini DAT-L%T Unit

(

i. G. KniT fin

Gemini D;d'-RAT Unit

f), .,, i__&....

R. Mant ler

_9__ gi _ngmn neer
R-15075-1

©
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M OtVllloON OF _OA*I'N Ao, i_mo6m_'l AV*dlbT*O4_.

DESIGN APPROVAL. TEST

ORBIT ATTITUDE AMD MANEUVER SYSTEM

(SET}

N,%ME OF TEST FUNCTIONAL TEST

[MAC "
PART .NO. :'-DAY CONFIG LNAA,

7.1.6 ,! 1

7.I.6.12

TEST NO. IO_156-_03_zET 207 OF }413

[ k,_C_ 52-52701
;4-DAY CONFIG[N_ 9Q_]06]_]

i

LeakaGe Test of _a.-st Dia_hr_s "

Le_kag_ tests wera p_..o ...._d _. p_-_o.-._..7.1.5.5.3. No

Leakaga
(Per Paragraph

7.z.5.6.2!_ .
7.!._. 6.22)

(Per Paragraph
7._._._._)

• Q

Ok_D TANK. • Fg_-L T&NK

. *0 c c_% "
•

• •

m-zSo75-_ -._ -' " _875
• * . .
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DESIGN APPROVAL TEST
*,^ |,--

ORBIT ATTITUDE AND ,v,,-,N_.UV,_RSYSTEM

(SET)

WAME OF TEST FUNCTIONAL T_:ST

_MAC
PART NO, 2-DAY C,ONFIG LNAA.

T'ST NOZO_Z56-L0_Hz_-r20____88OF____3_3

{MAC 52.5270"I.14-DAY CONFIG NAA 99-!06_.A!

Leakage

_-nd 7.!.5o_.32_-_-o con- "

s_cut!ve re-d_ngs _ha!!

• be le_s ,;:"._",. ,35 scc/_-5

•r lnutes for e,._h _.'.:,
fuel _ud o=idlz_r)

• |

O.XXD T_X FUEL T&NK •

•__,_o_ _0:'.:._E _ :...
4 tv ,.

__E,_O _.-.,,,_ .. _,,':.

t

' _' 1

• ° "'.

.. . ., .

7.1.6.!)

! •

Pro_e!!ar.t Shutoff Valve ....:.

' ' - O._-D

_'_ -"_ ._'_ . . t:Lv._VL"'_''--" ,..,."'_'r_O.",.._O

Closing rc_-p,on._a ti_.a

: , I • •

i• . .

• * •

I " * *

,"z,o _ a.o _=_)_oo_
o

@

PF,g2'.:,R-,T.D DY:

[ ... ,,

• °

876" •

• l:)"kT'-"i PZRFO"_;';_'_"_Y: .. I;:;;'TZ1V'/;T"tZ_$Z"O,_/. _ ._,/._ j...,-|£ j ._..::,'.),,vFC"R,'¢_;_ if/.,_/I:;¢,TZ|C,.IRTIFI--"D"_ ,_'. -"): _.FORg r..OC,,,,_-,T.L.L_,C" .-_ _, _';._.:._''P'A:I"_|

.. _-_5o75-_

A



l:_O C ][(E T DY?_ E

|NSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No.O" I _'_-_ _o)

-FF sT- I0(_ I_C_-_tof

Mo_.l "_ e--'7

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN BY

ACTION
TAKEN

ACTION
TAKEN

ACTION
TAKEN

ACTION _0
TAKEN

i m i i m m I m m w m

PART NO

Form R 25-U I_ev. 12.57



INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE,USE INK

Ow_.No.F, "_-/O/',/_/

Model _E-- 7
©

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN BY

PART NO. P/r 6.'. '/__"'

ACTION
TAKEN

ACTION
TAKEN

/ _,4,//,V._,T#/Z'..S

/o 6/_-_-/,,of P._OC',$"b u ,,_'_--

_,C*0¢", jj

Z:_#4.. o F

ACTION
TAKEN

PART NO.

ACTION
TAKEN

PART NO, _. ,_ __._...

_ou "3-

.:lZ --:1"7

ACTION
TAKEN

878

Feem I_ 25-U l_v. 12._7

x

: ]t-15o75-1



_0

Ent'd

By&
Dote

41

ACTION
TAKEN

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CiEAR AND CONCISE, USE INK

DESCRIPTION OF DiSCREPANCY AND ACTION TAKEN

I III I

PART NO. T_/C'K _,,_5 _" ,(0 X'/'Z)

,_..,'_r,o,v _r,,_,-p"o,,, z,...-o
i ii

Serial No c" / _ "_'_/' f

Model , ,-_"_ "/_,

CtEA'R_DBY

Mech. Lead- Insp.
& man & &

Date " Date Date
I IIII I II I

p//,/- to _ _5" _ S/iV- 4o_"/z 31 /./As ,v'_
• , =

ACTION
TAKEN ,, ;,- o .o

PARTNO. I:'_¢S_U_-F_._,,J<V':_ ':":_°_'_ "F_'_" _.e__= I'_'.:_, i,Cj ,_.'),Z.
ii

ACTION
TAKEN

ACTION
TAKEN

_ARTNO.1I-- I o _/_; {

•.; • . %.) ,, ......._R 02_.... ?./_ d_/" ;,-_ /.;,o_,,-_,2 _._4_,I..i,' T_ ,, ._;"';,_"-[_""

PART NO. ,L_t_f)C,,C_/_.._ . ./_t'?-./d'._ _..5".,7,< f.,_ R('&)lZ_,_,_ff/2'_ /-../OVt'_/2 //:'L,_/_-_J_L)I/)L.L"_

0
o I/['4"5

-ix/' 410.1"4?_ q # vlv4oD c9_. (/i*_,,! .,-I,_:;2-.-_.P_,'s_,'.C'-'£,_Z."rFD.
---:..... "-'................. i- T--I'"



]l_tOCl/ET DY_ E
A DOVIIII(_N OV NORTH AMIEI_aCAN AVqATION 0PKC

DESK;N APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

VIBRATION TEST
NAME OF TEST.

PART NO. 2-DAY CONFIG./MAC
LNAA,

., FMAC
14-DAY CONF t_._ NAA., ,99-1o_161

7.2

7.2.1

7.2.].1

7.2.1.1.1

7.4.1.i._

7.2.1.1.3

7.2.].I.3.1

7.2.!.i._

%2.].I.I.]

Vibrat_ on Test

General

Random vlbrat_on input to the Engine System tank module shall

be in accordance with the shaped power spectral _ensity

curve of Figure 50_ T}e test sha])be conducted for e_ght

(8) minutes in each of two axes.

No s_railer than three (3) sigma clippers shall be used to

limit the input level.

The Engine System tank module shall be subjecte@ to random

vibration along each of two (2) axes as _ef_ned in Figures

51 and 52. They shall be designated Z an4 R.

Vibration table equalization shall be _ccor_plishm_ at

2.0 ±0.5 G PJ_ to establish the initial soectrum shape.

No time limit shall be placed on the lo___wlevel equalization

run.

Tost level equalization time for the purpose of verifying

spectrum shape, shall not exceed 2_ of t),e total test
duration for each individual ax_s.

The Po',_'erSpectral Density (PSD) 'd]] be vnrle6 per Fim,r_ 50

from 20 to 2000 CPS w_th a plus i_9_, mir:us %0_.]tol_:rance

when analyz,d with 1/3 - octave or narrower f'itvr,_,.

The overal] v_bration level i_ to be v.C Gins _'_ plus

15.',, minus 0%.

PREPARED BY:
DATE IAPPROVED FOR NAA:

I
. DATE , ",_.,_

C)" ! I " " '

88O

DATE

P_5075-_

0

v
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I_OC_ ETI)Y_ E
& DIVi|ION OF NOIIIITH AM|IqlCA N AVIATION INC

. J

DESIGN APPROVAL. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRA']'ION TEST

PART NO. 2-DAY CONFIG'_!_'A_,LN_ +

TEST NO 106156-AO1SHEFT 210 OF__41_.
" r --;2-

14-DAY CONFIG. LRNAA _-106. ]61

7.2.1.2

7.2.1.2.1

7.2.1.2.1.1

7.2.1.2.1.2

7.2.1.2.2

7.2.1.3

7.2.2 "

7.2.2.1

7.2.2.1.1

7.2.2.1.1.1

7.2.2.1.1.2

A sine wave survey shall be performed on the Fngine System

tank module prior to each plane of vibration.

The sine wave survey shall be a one (i) g peak maximum

logarithmic sweep from _0 to 2000 cps in 5 +0.5 minutes.

The maximum response of all accelerometers shall be

recorded during the sine survey.

The system shall be pressurized at 125 ±5 psig during the

sine wavesurvey.

One sine wave survey shall be performed in each axis of

vibration, with allthree shakers vibrating simultaneously,

ih phase, controlling from one shaker.

A module leak test shall be performed prior to and follow_ng

vibration to assure the tank module integrity and determine
vibration effects.

preparation

System Condition

The Fngine System tank module shall be as described in

paragraph 3.1 and the following:

Two rigid jumper lines shal] be installed from the Com-

ponent Package "A" "HI PRF_S GAS CHG VALVE PORT - l" and

the "HI PRESS GAS TEST PORT - 2" to the component panel.

Two r_gid jumper lines shall be installed from Component

Package "B" "FUEL TANK VF_T - A" and "OXID TANK VF_T - 6"

to the component test panel.

PREPARED BY:

J. Nardi

DATE

CH_L. DATE

'APPROVED FOR NAA: DATE

3 -t o.-(,-,¢"

B

B

B

Re v . B_ _,_ _'_ _ ,•_''_' J 1..,4 .i..

R,-15075-1

Date 3-/(_ _"

881



+ A DIVIilON O_ NO_TN AM[_ICAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

VIBRATION TEST
NAME OF TEST

,,o.
I m

TEST NO .... 106156-401 SHEET2J!_OF413

'_14-DAY CONFiG. ,-,Q ....,,-,
NAA. _ ,-.L_o__oj.

©

/
L_

7.2.2.1.1.3 Two (2) fired cartridge valves, P/N NA52808! will have

been installed on Component Packages "C" and "D" prior to
vibration.

7.2.2.1.1.4 A remote pressurizing and venting line with a flex coil

shall be attached to the two lines in Paragraph 7.2.2.1.1.1.

7.2.2 .i.I.5

7.2.2.1.1.6

A remote venting line with a flex coil shall be attached to th_
two lines in Paragraph 7.2.2.1.1.2 from the component panel.

The following tank module valves shall be left in the

OPEN position (1 turn) during vibrationwith the caps

re-installed and torqued per Table I.

i.

2.

3.

4.

"HI PRESS GAS CHG VAL_'_ PO_ - I A"

"HI PRESS GAS TEST POR2 - 2A"

"FUEL TAh"£ VE_ PORT - 4 _"

"_XID TANK VEh_2 PO_ - 6A"

7.2.2.2 Test InstallatSon

Instrumentation

Accelerometers

7.2.2.2.1

7.2.2.2.1.1

Prior to the start of testing, a systex instruTcntation

calibration utilizing the voltage insertion z3thod =2_ll

be performed; frequency responsc at 200 CPS, 1 XC and 2 XC
shall be verified. This insertion _ost chall bc reduced

to a one point check on the second azis of vibration. In

the event of co_utation of Data collect!on duzinC the

vibration _un, instrumentation outpu_ shall be 7er::nncntly

recorded on _ngnetic tape at no less than one (1)ninute

intervals. Installation of accelerozctezs s_nll

PREPARED BY:

J. Nardi

....

......,f.;'L, >.j_,_,.._,¢,cz.<.-_

DATE:

DATE

'"_ 'q C"--v 7- ' .._

APPROVED FOR NAt,,:

._#'._5L /;' .,.

D-.TZZ

B

B

P:

B

@

i A

?

)Rev. B "'_"¢- Date $-(; # 5 t_-i5075-i
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I_IOCi(ET DY rq_ E
A DIVISION OF _OIIITH AMtM_CAN AVIATIO_ INC

®

• DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRATION TEST

PART NO. Z-DAY CONFIG.]'MAC
LNAA

TEST NO ].__HFFT 2.12
'_2-52"/U.L OF___

14-DAY CONFIG, t NAA. 99-106161

7.2.2.2.1.1

(oont 'd)

7.2.2.2.1.1.1

7.2.2.2.1.i.i.2

be in accordance with Figures 53 and 54 and the

following8

Tanks - Oxidizer and Fuel=
|,

Mount one (i) accelerometer equi-distant from the tank

flange and bottom bearing pivot reading normal to the
center line at the tank. The accelerometer shall be

in line with the tank pressurising inlet tube.

Three (3) accelerometers mounted on the tank flange and

correlated to the x, y and z spacecraft axes.

PREPARED BY:

J. _rdi
i:)ATEIAPPROVEDFORl,_lt_:

I
_- t _...-v ,,,1

DATE

R-15o75-I 883



I:_OCK ETD¥ N !_
A DIVISION OF NORTH AME_:CA_,_ Ava_:OrJ INC

©
DESIGN APPROVALTEST

ORBIT ATTITUDE AND MANEUVERSYSTEM
(SET)

NAME OF TEST_ VIBRATION TEST

PART NO. 2-DAY CONFIG./MAC
[NAA

TEST No._lC_156-401 xSHEET 213 OE

............ [NAA 99-IC6161

7.'_ .;? "_.<.!.] .!.3

7.2.2.2.1.I.1.6

7.2.2.2.1.I.i.8

Bottor, T_nk V,ount

Three (3)aceelPromet_rs, mounted on the lower tank mount

and recording the three spacecraft axes.

Fressurant Tank

Three (3) accelerometerE mo,_ntcd alo_ the perSpherial

center equidistant from the two attach points on the tsnk.

Reading along the three spacecraft axes.

Pressurant Tank Flange Mount

Three (3) accelerome£ers mounted on the tank flange and

re-_ding the three spacecraft axes simultaneously.

Pressurant T_nk StudMount

One (I) accelerometer mounted on the tank mount adjacent to

the stud and reading along the centerline of the tank.

Component Shelf

Five (5) accelerometers, two (2) mounted adjacent to "C"

Package reading along the z axes, and normal to the plane

of the shelf, one (1) mounted adjacent to the "B" Package,

one (1) aOjacent to the "E" Package, an( one (I) adjacent

to the "A" Package, reading normal to the plane of the
shelf.

Component Packages and Valves

Mount one (i) accelerometer on each of the fallowing Com-

ponent_ reading normal to the shelf plane. "A" Package,

"B" Pac]:age. "]" Fqc a_e, "?_" }acka_e, one motor operated
valve, ant the reFulator .

PREPARED BY:

J. N_rdi

DATE IAPPROVIED FOR NAA:

•
d, A ,

DATE

1t,-15075-1

@

0
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l_tO Cli_ ET DY _ E
A OIVI_ION OF NO_TM AM[_DCAI',4 AVIATION I_,tC

@

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST VIBRATION TEST

PART NO. 2-DAY CONFIG./MAC
LNAA

7.2.2.2.1.1.1.9

TEST NO._1051_-401 SHEET 214 OE/+13

' l NAA

7.2.2.2.1.1.1.10

7.2.2.2.1.1.1.2

7.2.2.2.1.1.1.12

7.2.2.2.1.1.1.13

7.2.2.2.1.1,1.14

F

7.2.2.2.1.1.1.15

7.2.2.2.1.i.i._

Three (3) accelerometers mounted adjacent to each primary

attach fitting. The accel_rometers shall be mounted so as

to record the line of force of the adjacent vibrator, and

the spacecraft x and y axes.

Three (3) accelerometers mounted on the MAC P/N 52-52008

center beam at the bottom between the two MAC P/N 52-52009

beams. These acce]erometers shall record the spacecraft

x, y and z axes.

Three (3) accelerometers mounted on the end of each beam

(MAC P/N 52-52009) adjacent to %hB MAC P/N 52-52015

channel reading x, y and z.

Two (2) accelerometers mounted at the midpoint of the MAC

P/N 52-52009 beams, one (i) located in the z plane and the

s_cond located 90 ° from the s plane and perpendicular to

the beam centerline.

Two (2) accelerometers, one (I) mounted in the z axis on

the MAC P/N 52-52010 blast shield support beam, and one

(i) mounted normal to this beam at the midpoint.

One (i) mounted on the MAC P/N 52-52010 blast shield

support beam, adjacent to the pressurant tank flange mount

and normal to the beam.

One (i) mounted perpendicular to 52-52008 center support

at it's midpoint

Control Accelero_eters

Three attach point accelerometers, one (I) mom_ed adjacent

to each attach point of th_ vibration exciter to the

PREPARED BY:

J. Nardi

DATE APPROVED FOR NAA: DATE

p_-15o75-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST. VIBRATION TFGT

PART NO 2-DAY CONFIG._'MAC
• [NAA,

TEST NO.. 106156-401 SHEET 215 OF1__

14-DAY CONFIG.{ MAC 52-52701NAA 99.1Q_161

7.2.2.2.1.1.1.16

(cont'd)

7.2.2.2.l,2.z

system module. They shall be mounted so as to record line

of force of the adjacent shaker. One of the three shall
be utilized as the control accelerometer for the random

input.

Pressure_ Measurements

Continuous recordi_s shall be provided of the following
traces:

Eocatiom CEC (or equivalent)

Accuracy• Range

Supply Pres,ure-Pkg. "A" Fit. Transducer ±1.25

Regulated Press. Pkg."B" Fit. Tram ducer ±1.50

0-5000 psig

0-500 psig

Straim Gauges

The five tube stubs on the pressurant and propellant

tanks shall have strain gauges attache_ adjacent to
the transition braze on the Titanium Parent Metal.

The strain gauges shall be installed 90° apart on each
tube stub.

Redundant strain gauges shall be installed where space
alleml.

PREPAREDBY: DATEI APPROVEDFOR NAA:
J. Nardi I
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DESIGN APPROVAl. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRATION TF..S_

I.NAA

TEST NO...I06i56-401

14-DAY CONFIG {MAC• NAA 99-i06161

'7.2.2.2.2.2

7.2.2.2.2.3

?.2.2.2.2.4

Leak Test

Connect the Engine System tank module to the facility leak

test pressurizing lines sche=atically shown in Figure 55.

NOTE : Torque values for all Engine System tank module

manual valves and access ports shall be in

accordance with Table I.

Assurethat all Tank _dule and test facility _mnd valves

and loaders are in the CLOSED position at the start of
the test.

Connect a 0-2000 psig He supply to the facility leak test
manifold.

OPEN the Engine System Tank Module HI P?_SS GAS CfG VALVE

- _A,

OPEN the facility PRESSU_NT SUPPLY VALVE.

OPEN, slowly, the facility HP loader so tfmt 1500 +50
-O

psig is indicated on gauge (GI).

PREPARED BY:

J. Nardi
_, m.

I_Y)_ _' I
.,1" _.,_ "_..-.../ ' •

DATE APPROVED FOR NAA: DATE

.P,,--15075-I ,_y :
Rev, B I[ _ ) c4_ Date _-/0--_

'S_7
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRATION TKST

/MAC
PART NO. 2-DAY CONFIG LNAA

TEST NO. 106156-&O]SHEET 217 OF.__

52-52701

??-Io616i

7.2.2.2.2.7 Using the Mass Spectrometer sampling probe, scan all pneumatic

lines, connections, fittings and welded seams of the Tank

Module Pressurant Tank up to and including the Cartridge

Valve of Component Package "A". Record the

specific location(s) of any extensive leakage.

Close the Tank Module "HI PRESS GAS CHG VALVE - IA".

7.2.2.2.2.10

CLOSE the facility loader HP.

OP_ the facility PRF_SSURANT VT/qT VALVE and allow gauge

(Gt) to indicate 0 psig.

CLOSE the facility PRESSU[{ANT VF_T VALVE, and the facility
leak test PRF_SURANT SUPPLY VALVE.

OPF_ the Tank Module OXID CHG VALVE - llA and OXID TEST

VALVE- 12A.

7.2.2.2.2._ OPEN, slowly the facility leak test loader (122) so that

the gauge (G3) indicated 125 _ psig.

Using the Mass Spectrometer sampling probe, scan all

propellant lines, connections, fittings and welded seams

of the Engine System from the Oxidizer Tank Outlet to the

Oxidizer Propellant Shutoff Valve inlet. Record the

specific location(s) of extensive leakage.

CLOSE the OXID C}_3 VALVE - "IIA".

7.2.2.2.2.15 CLOSE the facility leak test loader (122); the

shall indicate O psig.

gauge(%)

7.2.2.2.2.16 CLCSE the OXID TEST VALVE- 12A.

NOTE: Tonlue values are as shown in .Table I.

PREPARED BY:

J .Nardi

CH CI_E •

# A_ . . a

L_.t_ __':_e_ ._g _-_"

DATE 1APPROVEO FOR NAA:

.-- .... | " _"T" ..........
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DESIGN APPROVAL TEST .

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRATION TEST

PART NO. ?.-DAY CONFIG.'_MAC
NAAL

TEST NO 106156-A01 .C;HFFT 218 OF419
• r vac _-__0Y----

14-DAY CONFIG.
NAA_L

.2.2.2.2.17

_.2.2.2.2.18

_.2.2.2.2,19

/.2.2.2._.23

7.2.2.2.2.2A

Slowly OPF_ the Fmgine System Tank Module "FUFJ_ TF_T VALVE -IAA,
and the "FUEL CYt] VALVE- 15A".

Repeat paragraph 7.2.2.2.2.12.

Using the Mass Spectrometer sampling probe, scan all pro-

pellant lines, connections, fittings and welded seams of

the Fmgine System from the "FUEL TANK OUTLET" to the FUEL

PROPELLANT SHUTOFF VALVe' inlet. Record the specific location(s

ef extensive leakage.

CLOSE the FUEL C_; VALVE - 15A.

Repeat paragraph 7.2.2.2.2.15.

CLOSE the Engine System Tank Module FUEL TF_T VALVE - I&A.

CPF_I, slowly, the facility leak _ loader (121 ) so that

the gauge (G3) indicates 125 +_ psig.

OPI_ the F_Igine System Tank Module OXID CHG VALVE- IIA,

the FUEL Ch_ VALVE. - 15A, the OXID TANK VF2_T VALVE, - 6A,

and the FUEL TANK VENF VALVE-AA.

OPt, slowly, the facility leak test loader (LP I ) so that

the gauge (G2) indicates ll5 #_6 psig.

Using the Mass Spectrometer s.ampling probe, scan all

pneumatic lines, connections, fittings and welded seams

fron Component Package "A" outlet to the oxidizer and fuel

tank inlets. Record the specific location(s) of leakage.

CLOSE the facility loader (LPI) and OPF/_ the Propellant

Facility Tank Vent Valve, the gauge (G2) shall indicate

psig. CLOSE the Facility Propellant Tank Vent Valve

DATE

B

8B9
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A OtVlSION OP NORTH AMI[m_CA_ AM,ATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

VIBHATION TFI)T
NAME OF TEST

• r MAC

PART NO. 2-DAY CONFIG'_NAAL

when O2 indicate s 0 psig.7.2.2.2.2.26

(cont'd)

7.2.2.2.2.27

7.2.2.2.2.27.1

7.2.2.2.2.27.2

7.2.2.2.2.28

7.2.3

7.2.3.&

PREPARED BY:

J. J. Nardi

.f .

Rev. B _ 7 .._

890

TEST NO, I()(_156-&O1 SHEET219 OF413

14-DAY CONFIG.[MAC 52-52701
NAA 99-106161l

CLOSE the facility leak test loader (LP2) ; the gaug,e (G3)

shall indicate _ psig.

OP_ the facility "PRFA_S[_ANT VT_T VALVE".

Slowly OPFJ_ the H[ PRF_S GAS CHG V%LVE- "]A".

Remove the test lines from the following PORTS:

"Reg out test "3"

"Oxid chg port -1]"

"Ox_d test port'-J2"

"Fuel chg port -15"

"Fuel test port-]i"

C!£23E all manual valves on the system.

Test Procedure (NOTE: Paragraphs 7.2.3.2 thru 7.2.3.&

may be performe@ in any sequence).

• Vibration in the R Axis

Inspect the tank module to assure ro visual damage from

shipment is apparent. Inspect the module to assure con-

fonnance to P/N 99-106161 and Figure I.

Leak check the tank module per Paragraph 7.2.2.2.2.

Connect the instrumentation called o •..u_, in Section 7.2.2.2.1

of this specificatJ?n.

Fasten the OAMS modu]e t_ the three v)bration exciters by the

spacecraft attach points using three (3) bolts ruff!shed

torqued to i50 to 500 in. lbs. The lower attach points

will be mounted into a fixed structure which dup3icates

the spacecraft mounting.

DATE IAPPROVED FOR N?: DATE

L /_ , _-< _-

B

B

B

B

Date " -:, _. R-15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

VIBRATION TL_T
NAME OF TEST

PART NO. ;)-DAY CONFIG._M_. _
L_

TEST NO. 10615(>-A01 SHEET 220 OF__

7.2.3.A.i

".2.3.&.2

7.2.3.5

7.2.3.6

7.2.3.7

7.2.3.7.1

7.2.3.8

7.2.3.9

7.2.3 .I0

7.2.3.10.1

Attach the test set-up shown in Figure 56. OPF_ 1A and 2A

2_T. OP_ 6A and hA one (i) turn. Replace and torque caps.

Install the fired cartridge valves, P/N NA5-28081 to the

component packages C and D. Torque hO to 50 in. lbs.

Charge the _gine System Tank Module propellant tanks with

safety fluids in accordance with Paragraph 6.1.3.1.i.

Prior to the start of the test, perform the system electrical

calibration utilizing the voltage insertion method. Verify

the frequency response at 200 cps, i KC and 2 KC.

Pressurize the test tank with GHe according to the following

procedure:

OP_ the Pressurant Supply Valve. Slowly adjust pressure

regulator (HP) until 125 +5 psig is registered on pressure

gauge (cI).

Perform a sine wave survey per Paragraph 7.2.1.2.

Response data from all accelerometers during the sine wave

survey shall be reduced to X-Y recordings of G's versus

frequency.

Pressurize the system for random testing per the following

procedure:

Slowly adjust the pressure regulator _HP) until 3000 +_OO_ psig.

is registered on pressure gauge (GI). •

PREPARED BY:.

J. J" Nard i

,, r , i ,R, •

R-15075-I

DATE
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APPROVED FOR NAA:
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DESIGN APPROVAL TEST

ORBIT ATTITU.DEAND MANEUVER SYSTEM
(SE7)

VIBRAT IOn( TFClT
NAME OF TEST.

PART NO. 2-DAY CONFIG. JMAC-
LNAA

TEST NO... 106156-AO]. SHEET 221 OF&13

14-DAY CONFIG fMAC >2-,5, 70]
NAA 99-106"61L

v.2.3.10.2

7.2.3.10.5

7.2. _.I0.6

Wait fifteen (15) minutes minimu -_ and then close the

l'ressurant Supply Valve.

Wait until the test tank pressurestabilizes.

Pressure stabilization is defined as a maximum chanqe of
5 psi_ during a ten (i0) minute interval.

Tf the test tank pressure stabilizes at. a value other "

than 3000 +i00 pslg, repressurize as required by repeating

the proced_ge of Fara_raphs 7.2.3.10. I through 7.2.3.10.5.

Verify operation of the two fl_ght pressure transducers

on the recording chart.

'PREPARED BY:

DAT£1APPROVED FOR NAA:

.3_-/0-6_ (gT_

DATE

J.J. Nardi

CH_._x .

899- B _-""_" );,-,¢,

|

Date 3 ,', _ Z"
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VILP_TION TEST

PART NO. 2-DAY CONFIG./MAC
LNAA

TEST NO. 106156-401 SHEE_I 2..._72=_0F413
"MAC :_;_->;_','U.L

14-DAY CONFIG._ NAA O?-I06161

7.2.3.Ii

J

7.2.3.11.1

7.2.3.11.2

7.2.3.11.3

7.2.3.11.4

7.2.3.11.5

7.2.3.1/

7.2.3.13

7.2.3.14

7.2.3.15

Equalize the shakers as called for in paragraph 7.2 and the

following:

Perform the initial 2.0 _+0.5 G equalization runs to

establish approximate spectrum shape.

The SFstem module shall be vibrated at the test level and the

input from eachexclter analyzed to verify spectrum shape

and also to establish response data calibration levels.

Repeat the run as required to assure proper spectrum shape,

remaining within the time allowance of Paragraph 7.2.1.i.3.1

From the data acquired during the sine wave survey, the

preliminary tests on the dummy OAFS system, and the

equalization runs; omB shaker will be selected to maintain

the spectrum as generated by the automatic equalizer.

Ana]yze all three shaker inputs followinF equal_zatio= for

spectrum compar_ion.

Subject the system to the random vibration spectrum as

shown in Figure 50 for a duration of 8 minutes ±lO seconds.

Upon completion of test, vent the high and low pressure

systems, OPEN the "PHF_UFANT VENT VALVE" and _ the "PROPELLANT

TANK VENT VALVE".

Random response and control data is to be analyzed at

intervals of To + i0 seconds, To + 22 seconds and at To

secon6s. (Reference paragraph 7.2.1.i.4).

+450

The data shall be presented in the form of PSD versus

frequancy recordings.

P_EPARED BY:

J. Nardi
- _,TEIAt_,I'_,,'ED mR l,_U_: '

_,'-/_ -t,,tL
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I

INTERNAL LETTER

North American Aviat [on, i,nc. D,Y_PE 12 October 1965

TO C. L_nmb

Address D,/55h, N,_:QC

SUBJECT

FRON J.J. i,_nrdi

Address ]enini Project Office

Deviations to the DAT SE-7 Sn_c_-_io_

The vibration test for the SE-70A_ s_lall be changed as follows:

_ Paragraph 7.2.3.4.I OPP_ IA and 2A two and one half turns.

_ Re,love paracraph 7.2.3.6.1.1. ,

Ren_nber 7.?.3.h.I and 7.2.3.6.1.2 as required.

Perform a leak check net _ara :rc:_h 7.P , .2.2 following the _<-Am_s.

J. J. Nardi, Rocketdyne

t / "" . " t.l i,.._..

#_ V. I'loonan_ l,IcDoime!l

* Incorporated in specification

Retyped from original, dated 2 September 196h

89_
_,ir -- ....

P_-15075-I
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A DIVlIION OW NONTM AMIrN*CAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AE) MANEUVER SYSTEM

(SET)

NAME OF TEST, V IB}_ATION TEST

PART NO. 2-DAY CONFIG._ MAC"
t NAA

TFg I06156-h01 H T 223 OF L,.13
__T NO. 2S. lEE

14-DAy CONFIG.{ _C 959-_(21_].___..

7.2.3.15.1

7.2.h

7.2.h.i

7.2Jh.2

7.2.4.3

7.2.5

7.2.5.1

7.2.5.1.1

7.2.5.2

7.2.5.3

At the discretion of the cognizant Rocketdyne personnel, G 2

versus tine recordings may be requested to verify consistency

of G RMS levels throughout the test duration.

Vibration in the Z Axis

Re-install the system module to the three vibration exciters

as shown in Figure 52.

Connect the applicable instrumentation for the Z axis test.

Repeat paragraphs 7.2.3.3 through 7.2.3.15.

Post Test Requirements

The system shall be drained and cleaned per paragraph 6.2.2.2

of this specification at the conclusion of the test.

Perform the Leak Test of paragraph 7.2.2.2.2.

A list of all the accelerometers, amplifiers, and transducers

utilized shall be included as part of the test data along

with the calibration date, range, response, model number,

serial number, and location utilized.

Two copies of all instrumentation tapesand X-Y plots shall

be reproduced and sent to Rocketdyne as soon after the

testing as possible. All tapes must be identified as to

• system, axis of vibration, type of vibration, position

monitored, calibration level and accelerometer numbers.

(he of these tapes along with preliminary copies of the data

_hall be forwarded to MAC Fmgineering as soon as possible.

PREPARED BY: DATEIAPPROVED FOR NAA: DATE

y.-

Rev. B /"Y J_ ) ": _ Date 3- /'J '__ 895
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DESIGN APPROVAL TEST -

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRATION TEST TEST NO 106156--/.01 SHEET_2._OF_ _
MAC14-DAY CONFIG. _ _2-527_INAA9¢-i06161t

7.2.5./+ Visual Inspection

Perform a critical visual inspection of all components,

brackets, tubing, braze joints, and structure _n_ recor_

any physical effects from the v_brat_on test under the

remarks section of the data sheet, rye oenetrant checks

of a_ Critical area may be checked at the descretion'of

N.A.A..Iaspectlem, USAFQC, or McDonnell Aircraft.

PREPARED BY:

J. _;_rdi

......
896

• .DATEIAPPROVED FOR NAA:
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RO C K E T D_E"I_ E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEoUSE INK

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

Dwg. No,C_9- (L'_3(_I_ !

CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Date
I
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INTERNAL LETTER
O NORTII AMERICAN AVIATION, INC.

r.

f;,

DATE 8_31-6_
e

TO Co I_B. FROM

AooESS_._."D/55_ AOORESS
DIv. • Lm:_ll_)

°

IL h388-Smol

.J.J. NARDI

.OEMINI PROJECT OFFICE

HOUSTONs TEXAS

PHONE _ JM.2697

SUBJECT SE-.70AMS SPECIFICATION CHANGES TO I06156-hO1

The following changes will be incorporated the "B"' ehangelo£ the 3E-T OAMS DAT

speoiZication IO6156_01e

" "_ . • ."

,r



18&zl This pressure was increased from 15 psig to 25 psig

to overcome the pressure drop through ¼" loading

lines. The manual valvep "OXID CHG VALVE-IIA"_

was opened to the stop for the same reasono

O

22

900

I LO

i .

.,. ,t ...

The loading procedure for simulated propellant loading

for vibratlo_ Paragraph 6.1.3.1.I.2 was changed to

76% Et_viAlcohol and 24% distilled _aterbyvolumee

This change was made to facilitate testing and did no%

effeot the test prograae

• . °,

"j _

V. NOOI_N
MAC RSPRF.,,.._NTATIVE

°_

• . . o
_. • A°

.•• °
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Ow...o. 77".h_/_/

Mode_2E- Z

DESCRIPTION .OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead- Insp.
& man & &
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_=_ i _ _ _.

,c o. ©'©©
,/

___ ;, i , " I II II I

'_;_;l' _ _ " J

I I__-6"_'_'___'-:__z_____ _,(-:.-_,__ <_-_---____--.-.-.-.-.-.-.-.-._-_-__4_-::(7_;_:_.:-_........ t
R-15075-I I:,,/_/_._.! ,_z,A 90:

FormR 25-U Riv, 12.57
!



llO CK E T DYr'li E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No., ._K_Z _/

D.g.No..f i>-10_'iLI _

Model., _C-7

DCP Ent'd
By &

No. Date

ACTION
TAKEN

PART NO.

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lea d- Insp.
& man & &

Date Date Date

i
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J
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INTERNAL LETTER
NORTII AMERICAN AVIATION, lint?.

TO C, T, Lamb

ADDRESS ?ept, 554-940

D_v. & t_tle_J

DATE

FROM

ADDRESS.

PHONE

I.L. bBBB-5xob

.Sept. 8, 1964

.J.J. Nardi

.Gemini PrcJect Office

•Houston, Texas

.HU 3-2697

SUBJECT SE-7 OAMS SPECIFICATION CHANGES TO 106156--401
J

The following changes will be incorporated in the "B" change of %he

SE-70AMS DAT Specification # iO6156-hO1.

6

Refer. to
DCP number A spacer, p/n NAS-IO57T3-055 was extended .060"

on the clamp Ass'y # 9Mlh5-4 to bring the .250

24 line from the "A" package inlet to the pressurant

tank. This was required to meet the mimimum
clearance of .015"

26

27 & 30

Paragraph #7;2.1.2.1 was changed from 20-20OOcps

to 40-2000 cps because of equipment limitations. -

_w

Two AN960CIOL washers were added between the press-

urant tank and the bracket. This change was in

accordance withan exsisting MAC proceedure.

29
For use in this test only, two NAS 673V8 bolts were

used in the pressurant tank bracket. It is felt

that this will have no effect on the Vibration

•Tests,

(Refer also DCP 26) A sine wave survey was run from

20-60 cps at a level of IG input on all shakers

Simultainiously} this, it is felt will give the

necessary low frequency dasa.

The first i0 _e6. of the _c-:'; level Random equalization

burst was run. with 1500 piL" unstead of 3000 psig

(required per DAT) du_ to s&fe_y regulations of this

instalition.

-^ 67 -The pressure required during th6 :u- uc_,:: !,,;e Survey

was increased from !25"psig to 15qO psig u¢ add stiffness.

A spacer was added ;o the Press. tank mount to secure the

tank.

MAC Representative
V _6cke-bdyne-Space Engines

• ' 903

:JI_M lll-m-l NIf,_' I-0,11 ; -- "'' " • -.

_' "_'Tm "• t-'

t



INTEP  AL LETTER

TO C, Lamb

W|JECT

DA1T 30 September i_4

$'Rora T.G. Knlffin

• , . ° ,!

Chanpem tO ._E70A_I3 Des_n Approval Test Specification 10_156-_01

_P No. Action _ken
Ii , --

J1

32

A leak check was performed per IL 4138-5103 and
paragraph 7.2.2,2.2 except that pressure wzs not
applied bel_ the Package "A" isolation cartri3t-e
valve due to the £_ct that the propellant tanks
were loaded with simulated propellants= Testing
did not go beyond paragraph 7.2o2o2.2.11.

Sine wave survey per ._ra_.raph 7_2.3.8 "as run

with three s.hakers running, si:ultane0us!y only
which is a deviation to p_ra_:raph 7.2.1o2 which

also _eg,ires cach shaker to be run independently,
It _as felt that data obtained from runnin_ shakers

independently would be Superfluous.

33

Approved

Peference paragraph 7.2=

The tcrm "mJor resonant" is to be replaced
I_ the term "major response" wherever found.

The term "major resonant" was felt to be

misiead_ ng.

Fi: ure 51 shall te reidentified as follows t

"_haker #I" to "Thruster #2," "S_akcr #3"

to "Thruster #I," "Shaker #2" to "275".

All pertinent data (X-Y plots) shall be
so identified.

6'

Oemini DAT-'_T Unit

R. L. D_ntler

Resident Engineer - MAC

O

@

O
9oI_ R-15075-I
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I

- DESIGN _L TEST

ORBIT ATTITUDE AKD MANEUVER

(SET)
mM

OF TEST VSb ration Test TEST NO !O_156-401m4FET OF JNAME

"'_ _ DAY GONFIG .[MAC '4 """ ;''"" ¢2"27 T - --I
PART l NAA ,., - 1 lU-_l)__ • ; J

I
7.2.7 Test Data -

i

The readings of the sinusoidal major responses and random vibration

gain values were obtained fram graphic plots (X-Y) of tape recordings

of acceleronmete_ excitation monitored during the tests. The graphic

plots, entitled"OAMS VIBRATION _ALYSIS PLOTS OF GT-2 GAMS VIBRATION

_EST", dated November 1964 , were prepared by the Structures and

Mechanics and the Instrumentation and Electronics Systems Divisions

of NASA, MCS-Houston, Texas, Copies of these plots may be obtained from

NASA as reproducible mas_ers were not made available for utilization in

this report.

The sinusoidal major response data was recorded for G peak output values

which exceeded the input value by a factor of three.

The random gain value data was aoquired from G2/cps versus frequency

readings recorded during a ten second interval just prior to the end of
Che random vibration input. An analysis of the Gz versus time plots of

the random vibration revealed no significant periods during the total
random run wherein additional Q2/cps versus frequency graphic plots were

warranted. The maximum loads wero evidenced during the period wherein

the GA/cps versus frequency readimgs were actually plotted. The G2

versus time plot of the control shaker indicated an overall input level
of 7.28 G RMS.

11 , , iI

905
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NAME OF TEST

PART NO.

7.2.7

7.2.7.1

7.2.7.1.1

7.2.7.1.2

7.2.7.2

7.2.7.2.1

7.2.7.2.2

7.2.7.3.2

7.2.7.3.2

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

VIBRATION TEST

[MAC
2-DAY CONFIG LNAA .....

TEST NO. 1C_.156-40_HEET 225 OFhI3

14-DAY CONFIG{NMAAAc 52-52701

Test 1_ta

Engine, System ,Tank Modu.!e Identification

Meronnell Part No.

Rocketdyne Part No.

S_,stemConditio_

The Engine System Tank Module was visually

inzpected and does conform to Rocketdyne
OODrawing , -_06161 and Figure i of this

specification.

The accelerometers were installed on the

Eng,ne System Tank Module per paragraph

7.2.2.2. and Figures 53 and 54.

.Svs. tem Leak Check

The System was modified as shown In Figure 55

for the leak check.

The Pressurant Tank Was pressurized to

l_ _+_0_t,.

Leakage (,_ee_ was not) _etected at the brazed

fittings and connections as noted Im

paragraph 7.2.2.2.2.7.

.Inspection

Stamp,

_5

/:?

_H

0

0

PREPARED BY: DATE PEIRFOR_IEDBY: DATE WITNESSED FO_ NAA:" DATE CERTIFIED"FOR M'cDONNELL(_TE

906

/_,,/_.._C,.
/" ._. _ _'. ",_X/ /VV "_'-

" / R-15075-I

A
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i• ¢)1_1@ 0_,* OP I_OmT).) A_Gq*C&k* AVIATtO_ ilte4:

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST VIBRATION

/MAC
PART NO. 2-DAY CONFIG LNAA

TEST NO. 1L'61_'_>-40]SHEET.226

MAC 52-52701i4-DAY CONFIG NAA 9_-IC6161

?.2.7.3.2 Speclflc Locations of extensive leakage Inspection

(conttd) (if none, write none).. Stamp

?.2.7.3,3

BY:

NONE"

I_akage (==_9 vas not) detected at the
locations defined in parsgrat_b ?.2,2.2.2,]4,

Specific loc._tlons of extensive leakage
(if none, write none).

e.

LI:--_

.

OATEiFERF(M-q_AEDBY: "DATEI_-_E$_ FOR r_,AA;{IAEIC..ERT|FIEDFO_ McD(_ELL _._T_

j. Nardl
. , - <__ v,z_/_J- i " _ _,/_ - _.,.!_ "''1' /.;.,_'\ |

R-15075 I " 1907



_q_OCK_ IIETDYN _
• Ol¥illlON OII Nt_6t_/lil 4Lllltl A!(:iliill &¥1_lilrlON I1_{ ©

DESIGNAPPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST.. VIBRATION TFGT

PART NO. 2-DAY CONFIG. _MAC
t NAA.

TEST NO. _IOGI56-40_HEET 22___2_.701_3

[MAC
14-DAY CONFIG. _ NAA__=__

I) 7.2.7.3.4
Leakage (_ was not) detected at the

locations defined in Paragraph 7.2.2.2.2.19.

Specific locations of extensive leakage
(if none, write none).

IVONE

Ins pectl OR

,__(:,/_._

?.2.7.3.5 Leakage (_m_ was not) detected at the locations

defined in Paragraph 7.2.2.2.2,24, _-

["

|.:..."

Specific locations of extensive leakage
(if none, write none).

v

|

?.2.'7.3.6

, , .,.

°.

Leakage(we_ was not) detected at the locatlq_

defined in Paragraph 7,2e2,2e2,26,

Specific locations of extensive leakage

(if none, write none).

ED BY : DATEPREPARED BY: DATE PERFQRM WITNESSED_FOR NAA: DATE C_RTIFED FOR Mc_E'LU DAT'Lr

_._.,._ 1,_ -Z --G_.... ._',.<- __ :.,.-';_. ,_

f

908 _. Form 14}} / P_-15075-I

0
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0

iT"
A

C) ;

1

DESIGNAPPROVALTEST
ORBITATTITUDEAND MANEUVER SYSTEM

{SEn)

NAME OF TEST VIBRATIONTEST

(MAC
PARTNO. ;'-DAYCONFIGINAA

TEST NO. I06156-40_HEET 228 OF413

[MAC 52-52701
14-DAY CONFIG LNAA 9°2106101

7.2.7.3.6

(cont'd)

7.2.7.3.7

7.2.7.4

7.2.7.4.1

7.2.7.4.2

7.2.7.4.3

/

7.2.7.4.4

7.2.7.4.5

All resistoflex caps were replaced and

torqued in accordance with Table I.

Vibration _ats from the R Axi_ ,,

All the associated instrumentation is installed

per pa_graph 7.2.2.2.1 and Figures 53 and 54
unless otherwise r/oted (Reference paragraph

7.2.3.2).

The tank module was mounted to the three (3}

vibration shakers per Figure 51i R Axis:

_eference paragraph 7.2.3,3).

The tank nodule satlsfactorily passed the leak

check of Paragraph 7.2.2.2.2 (Reference

paragraph 7.2.3.4).

The ta_odule oxidizer tank was loaded with

_. of Freon l_2 (Reference

paragraph 7.2.3.5), -

The taXi,module fuel tank was loaded wlt_
__,_-_'lbs. of alcohol (Reference

paragraph 7.2.3.5),

Ins pe ct ion

Stamp

b.

t'"

a

!o

@
# | '

P.,

l "

.,_

IW_EPARED BY:

P_-15075-I

• OAT_'IPIERI-'O_tED OY: OATE,-TWIYNES_EO_ I'¢_. DAYK](_R][|FiEDFOR M¢OCE_LI. DAT'£

_ 909



A OIVISION O_" P_ORTH AM_I_tlCAN AVIATIOe_ INC

INTERNAL LETTER

North _mericanAviation, Inc.

IL 4388-5102

DATE 9-3_-65

TO C.T. Lamb

Address D/554-9_

FROM

Address

SUBJECT SE-70AHS SPECIFICATION DEVIATION.

.3. J. Nardi

GE_,INI PROJECT OFFICE
"T fl %HoUS ION, TEXAS

During the cartridge removal ooeration per oara. 7.2.3.4.2,of the

DAT Specification 106156-401, approximately four pounds of fuel

(a7[cohol and water) was lost due to the head pressure. This leaves

148 pounds of fuel in the fuel tank. 152 pounds of simulated

propellant was loaded during the tanking operation. The DAT

specification calls for 155 + _ (allows a minimum of 150).

With this boss the weight is--2-pounds under the specification

allowance.

It is felt that this will not affect the forthcoming Vibration

Test.

.,_. V. NOONANMAC REPRESENTATIVE

J. J. NARDI

GEMINI PNOJECT OFFICE

ROCKETDYNE-SPACE ENGINES

Retyped from original copy, dated 9-1-64

910
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAKEUVER SYSTEM

• _SET)

NAk'_ OF TEST v-r_L_ATTONT_

PART NO. 2-DAY CONFIG. ,_MACNAA
• .- • , ,,

TEST N o.,l_E_._ SHEET, _OF_

[ MAC _-_7m
14-OAYCONnG.L a_9-______ ,.

)
(This sheet is in addition to page 2Z9 Para. 7.Z.7.4.8.1 : One "g"
sine wave survey, recording major responses oi" the "Rn axis OAMS

test. Note= Pressure tank was loose during all "R" axis tests.)

, , _ L

Freq. Acceleration Response

cp_ g 's Peak . Axis , ..

:,('..#"7z,,"Z.# 2.,

Accelero_eter

Locations

_rx/,_._,_ "/'- ?'_/_

i J - , = J

mo;-o,_ opt#. VALV£

_'_G uZ_Tafz oz'.3
7ez_,uZ _r_,_ O,'r5

| i i ltJ |, i • • ,,

2.00 _'I.... _.,_q X- A×,_

/4oo _._ X-Ax/_

/ q a. ._."./ xio_m. T'o _w_s

i g o _. i /ffo/2n_. To _W£_,F "

D @0 ..C0 A/O/2m. _ _I/£LF

zo r /_ ....
i i i i i i i ..... i

8o j._ _),¢m. To ,_,,/_-Z.F

/ _/0 ' 3, _ _o,znz To 2/l_Z.f" ....

q +'_," ,Z . 8 _/a ,f_m. -'f'Q .5tT E Z.F

2L_O 2.q ,¢/odnz T'o _w_z.,F

Z '74" 2.3 g= ,4X/.S "

i
912

., I

@

, , , ,c z = , _ , ,=

3 Y. AI×,s
m ........

R-15o75-i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST .VIBRATION TEST

PART NO. 2-DAY CONFIG. _'MAC'
L NAA

TEST NO. ,1061"_-40]SHEET_ OF _13

14- DAY CONFIG. { MACNAA..,52-_2701_°-196161

I.

The I G sine wave survey was conducted in

__/_# minutes from 20 to 2000 cpe wl%h
shaker number two (2) In operation.

Reference paragraph 7.2.3,8),

The folloulng major resonant points
(Reference paragraph 7,2,3,9).,

were noted.

i

7.2.7.4.10 The_ G slne wave survey was conducted in
_ minutes from 20 to 2000 cpe with shaker . <_.j_

number 3 in operation. (Reference paragraph _/// f_,
..,...;.;,,. .. _7_Y

7.2.7.h_IO.I The following major •resonant points were noted.. ,(_,_

(Reference paragraph 7,2.3,9), "" . _.___Y

V

_eat _orm l_)
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

VIBRATION TEST
NAk_ OF TEST

PART NO. 2-DAY CONFIG. JMAc
f

[NAA

.TEST NO I00156-_01S_EI 23_I OF-

- .-o Y {
b13

7.2.7.L.10.1 Location _[npu%

(_ont,d) _c__,_...

_P_Es5 TL_C sl"u_,

.D,Xi=,TAU,4,.F'IJ,_,._

_'tt_ T_,tlKTIL_6_ . 2.10. .

r-

Acceleration Axis Inspection

Yeasured Veasured Stamp

3,0 .__ ,,,__'

.... Z,& ._ :

7.2..7.4.11 The I G s_ne _ave survey was Conducted in

7.2.7.&.Ii.I

minutes from 20 to 2000 cps with I.all shakers running simultaneously,
(reference paragraph 7.2.3.9). '. 9/_).[G_@ !'_"

s

The following major resonant points were noted. _ .-"
(Reference paragraph 7.2.3._), . q/,z/_

- | / •

F,hEPARE D BY: DATE PERFORI_ED B'Y: DATE Wi:FNESSED FC..RR'NAA:
d-_/' )--_,/'. /.

@

914 t Form 1453

"-"- krE'I_LFiEDBY USAF.,: i/z._ D,rJE

, " /y z'W

}_]5075-1
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DF...SI(3 N APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

• .

(SE7)

NAkr_ OF TEST, VTP-_I'TI_N TF-_ TEST NO_._=L_SHEET_ OF_

PART NO. 2-D,Y CONFIG. {NI_ACA - 14-DAY CONF1@.{ MAC _:;)-<_'701
i ,, , , =, i i •

(This sheet is in addition to page 231 Fara. V.2.?,_.IO.X. One "g"
sine wave survey, recording major responses of _he "R" axis OAMS

test. No_,: Pressure tank was loose during all "R" axis tests.)

Accelerometer Freq. Acceleration Response

. Locations ,cp_ _ _ . g' s Peak ,. ,, Axis _ , .

u i | I • i = i.

F'uE.L;r',_,/_:;Sos= _o _, .z .. ,'/-A×/5
- _ , , , • , , i : - I I • i i , i , i , i i i ,,, ,,_

_'z,#g_ _o .us" _, A×/s?_£.ss, 7,_,V¢; • -

["u £/. ?',_4/_ 7Je== _ 0 -_.:- E-A_/s

TA M_c.

' " I

. p_._5o75-1 ' 915
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST VIBRATION TEST

PART NO. 2-DAY cONFIG [MAC
INAA

,TEST NO. 106156-49_HEET. 232

[MAC 52-52701
14-DAY CONFIG [NAA_ 99-1O6161

i13
__OF__

7.2.7.4.11.i Acceleration Axis
Measured l-'easured

7.2.7.4.12

Inspection

Stamp

7.2.7.4.15

._..e test level equal(zat_on run at _ 7
_.S vas run and armlyzed (Reference

paragraph 7,2,3,12},

Total equalization t_.e accumulated was

_._ seeD.s.
(Reference paragraph 7.2.3.12).

The spectrt_ _as vithln _ of Figul_$-O

(_es or _o).

The system was subjected to _ minutes
of random vibration (Reference paragraph

7.2.3.13).

I _'' _ ,_

PREPARED BY: DATE PERFORMEDSY:' DATE WITNESSF..D FOR NA_; DATE iCERTIFIED FOR McOONNB.J. OATI_

@

3. Nar_l

916

! I

'qlZRiEIEDBYUS.L_,..,__-'7TTT-,#DATE'

l " "-- ,,," ' _(7, , ,

/ L___>

R-15o75-i

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAr_EUVER SYSTEM

{$E7)

I

I

iI
I

kJ

NAk_ OF TEST VT1:_A"PT(3_'T'RA'1'

PART NO. Z-DAY CONFIG. _MAC
L NAA

Accelerometer

Locations
, i • i

OxJb TA_J_ _o_s

TEST NO-_:_.._SHEET__ OF__

14- DAY CONFIG.._"MACNAA_-,CLK9-_7 n!
, , q--.-..--f*,------_

(This sheet is in addition to page 23Z Para. 3.Z.7._,11.1. one "g"

sine wave survey, recording major responses o£ the "R= exis OA._S

test, Note: Pressure tank was loose during all "R" axis tests,)

, , i

Acceleration Response

g's Peak Axis
, I i ,, H , •

i |

X-A_/5

!Freq,

cp_

| • i i

/3_ 3.1

/3 4'O 3,1
L

ZoO • A, (,

Zoo ,7/.o
i ,|= .

//3o 3.7
ii I ii

,- ,-,, = el u i | i n l

/4o 3.0

2oo • 3.7
i |ll l i i

/ _-o 3.4 "

zoo _..7

I_o 3.0

60 3.3

Z-Ax/_

:FO£L TA_I/_ 730s_
• i nmn

FL/EL 7AMI_ 73o _._

7_/__s s.WAlK ?14,u_C

FUEL 7AA/K 7SO.SS

FU_ / 7A,JI_730._5

FUEL TA_I_ /3055.

' 'FLA_CP#ES S.TA_I/C

AbJ 7"0 A _CKAqE

PF_£S5 7AAJK GrUb

k ....OX / A TA A_ F'IA : . .-..

OX/_) TAAI/( FLAMGE 2.00

B-15075-I •

×-Ax_s

×.Ax/_

X- Ax/._

.__ " _

Z-Ax/_

i

F-Ax,s
V.AX/3

£-AX/$

3, 0 _/_n. 7"o _ _M,_"
| | - |H = "

2o,0 _ _=" rA,,,a_

.'/I X- A x/,s

230

/5"0

n ..... " _ I "

917
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

0

NAKr.'_OF TEST_ VTP.RATTON TF=ET

PART NO. 2-DAY CONFIG. _MACNAA
%.

TEST No .._3..__ SHEET__

14-DAY CONFIG, [ MAC <9_<P'Tnl
L

OF__

(This sheet is in addition to pa_e Z3Z Para. 7,2,7,4,11.i. one "g"

sine wave survey_ recording major responses of %he "R" exis OAMS

test, Note: Pressure tank was loose during all "R" axis tests,)

, ,
Accelerometer lFreq, "IACceleration Response
.. Locations / .c1_ | g's Peak / , Axis .....

J i * • i| i i ,i [ i i | | • |

L \

\
"x

. . • ..... "% . . . =

,_ •,, .

)18

i

I
I

[

'K

'! •

,o

i •

1

l I I I ii I f I I u

_-15o75-1

0

i
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DES_N APPROVAL TEST

ORE_T ATTITUDE AND MAE_UVER _TEM

_ET)

NAME OF TEST VII_TION TEST,

PART NO. Z-DAY CONFI@. {MACNAA"

• •

• , i

TEST NO.___O SHEET_.._._.. OF__.._.

• -'t _.A_ 99-1c616_ ,
I I

R-,=i, Vi_atio. o,i, v.zu.D.t.
.°

• .R

•

Aocelerometer'
Looation

•Direction R_sponse.
Measured g /cps

,, ,, ,|

.L7-o,f............3,

. o.

• . ',.

Y
x

•Z7

_p_tS ......

#2

• o(,, ./7

.o7 .o_

• -07 ,0_,

.08 •/z
.o8 , /Z,

._z .o_)
.o8 ./3

.03 ./0 "

.oa '" ./3 "
•08 ./3

i

.°

."

..

919
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAI_EUVER SYSTEM
• •

• (SET)

NAk_ OF TEST VIBRATION TEST

NO. 2-DAY CONFIG."_MACPART
NAA

Accelerometer

Location

c o,n p oA/__/r_

)

1&_ PAEZ:AG£

A PACZCA_E,

AbJ .z-_A pK_
4_J 7o _ Peq
AbJ 7-0 C /P_

J

920

TEST NO.IO6.1.56:hOIsH((T,,._._, OF__

'4 nAY ,,,_u_,,,[MAC 52-52701
,, -_. _.v.._,_..l_. 99-106161 . ,

T,,| i

R.-Axis Vibration Gain Value Data

R

Y

• ° X " .••

-'y , \e/L " , ,,_-

..... , --.. ..... , ,

Direction R_sponse
Measured g /cps

I.L'ro s_L_ •2 _"

./8

.gO

o/_ ...

.23

,/G

,2g.iTO 5 _6LF

Freq.

cps #I

/9o .o_

zoo . .oB

Zoo .o,9

zoo o8

zoo .....o8

200 .o8

2.00 ,o8 "

200 ,o8

2oo

J

Inputs "

#2

./3

./3

,/3"

./3

,/_

"/3,

./3

./3

o8 /3
.,.| ,

.#3

.08

"08

".08

.08

.08

.08

.08

.08

.Or5

R-i5075-i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET}

NAME OF TEST VIBRATION, TEST

[mAc
PART NO. ?.-DAY CONFIG [NAA,

TEST NO. ZO61%-401SHEET 23Jl OF ]_13

,2-, o114-DAY CONFIG '"00-I06161

7.2.7.4.16

7.2.7.5.2

The P_ versus frequency plot for the control

accelerometer was within the _

tolerance-band. (Reference paragraph 7.2.3.13)

V_bratlon Dat_ from the Z Axls

All.the as_oclated instrumentat'on is Installed

per p_ragz_ph 7.2.2.2.1, Figures 53 and 54
unless otherwise noted.

(Reference paragraph 7.2.3.2), "

The tank _dule was mounted to the three (3)

vibration shakers per Figure 52, Z Axis;

(Reference paragraph 7.2.3.3.2.)

Ynspectlon

Stamp/_i\

;.

"_r • •

1

:>REPAREDBY:

J. Nardi

R-15075-i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

VmmTZON_
NAWZ OF TEST

PART NO. 2-DAY CONFIG._MAC .
l NAA

TEST NO 106156-/*O_HEET 23h OF I0._.___3

14-DAY CONFIG. [ _L&C 52-_27Oi
l NAA_ °°-!¢6161

7.2.7.5.3

7.2.7.5.2+

7.2.7.5.5.

The pressurant tank was charged to

psig (Reference paragraph 7.2.3.6

The Instrumentatlon system vas callbrm_._l

at.__]____ cps 9 _ cps, and

cps (Referenceparagraph 7.2.3.8 --).--

The 1 O sine wave survey was conducted in

_@7"_ minutes from 20 to 2000 cps with

shaker_ _ (i) in operation

_'(Refer_e_J_aph 7.2.3.9 ).

.

The following major resonant points were noted

(Reference mragraph 7.2,3,9 ).

Inspection

Stamp .._ .

-

[.IT_ .

Lo cat ions

//

t/ / DO0

"8' P,'tctK___" _ . ,

,'/ 7_/o

_B _ Acceleration Axis Resonance

_ "z'/4_,__

_ .z;'7,_ _ "?' _,_ .,

•_60 _.2 "7-"_,,s
,-%.S" ,,

• r

%,9" .

3,?
"1,2

Hor'£M. 7"0 _h;E-Z._"

//

I
DATF..IP._Oa_Ep. BY,: DATI_I',WTNESSEOFC_ NAa" OATEISEeTIFED FO_ _:DO_ELL: _T_.I

!_Z._._J,'/,_I ,_ _ /9 _. I "__ . I

I l ."-"? I,-----'- "- .... I
922_t Yor=14$}

]_-],5075-i

0

0
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DESIGN APPROVALTEST '

ORBIT ATTITUDE AND MANEUVER SYSTEM
tSE7)

• °

NAk'_ OF TEST VTI_MI'TQN' 'T'_._1_

PART NO. 2-DAY CONFIG._ 14tAGNAA
n

TEST NO_SHEET_ OF_

n4- DAYC0NFm.L _,AA_9__r,_,__
, i

5,_ K:_R,.___._.__ 'test.

Accelerometer

Locations

ADJToA PK_
ADJ TO A P/cot -

P,e£S5 TAA/K,E//£l,I.,
nJ ,, ..........

PleE_ 7AMIC ST_lbt_Ib
m in n n I

P_6,,S$ TA,V_ ,_/'u_ £db

OXlb TA_I_ PLAeJ_tZ.

ox_b TAdt¢ _ _4_

n I I II l

o_ TAH/c_os__b

Pj_AI_ I_,b SPA'J F..T.$
i nn n • ,

8{a_.._.,_sPAd..F.F.S
BEAm/_,b._P_d ET.S

FuEL TA_K. "-Bo._ _d_

--- -- ' m ' ,

(This sheet is in addition to page 234 Parao 7.Z.7.'5.6... one "g"
sine wave survey, recording major responses of ¢he "Rm axis OAES

u i • • ,

Freq. Accelera_lon Response

cp= g',s Peak '. Axis ._

/oo .-<'.G". _/O ,'Z,,'Y/.7"_ _,4'_"

90

_0

/z z/O

1(,8o
i ,

I g ,/o

I@O.

/ "70
= n n.

9'/0

3.0

Z.8

m,s

3,2.

3,0

d_
3,5

,,, n ii

S.?

-3.5"

,/,4

i , , .... .

ii i , | ran, L , _ =L

Ot: TAN_
_.m

y- A _,_._

I I II . I I I I

.z-.Ax/_
Z-AX,_;

A -ro._ '"
/030

/Sd

....._._ _ . j. 1-o¢
4.o .L ro.¢
j,i y,-Ax_s

ii

_Jl , i I

4,/0

/_oo

3,5"0

/°(0 .
i L Jl i

i rK(_r_,.¢ez...._=_sa //._o ._.s" x-Axzs , •

__ i_-15o75-_ ' • ..... . !923

e
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

_ET)

NAk_ OF TEST VTRRAg'T_N TF,,_',

PART NO. 2-DAY CONFIG. _MAC
L NAA

TEST N o _Ic_,',_L;c_i,s HE E T__ O F__

14-DAY CONFIG. _"MAC O-Kp?nl
L NAA 99-Z _n6161

, r ,

_.=_ . , (This sheet is in addition to pag_e Z3_ Para. 7.2.7.5,6 . . one "g"

sine wave survey, recording_ major responses of the "R" exis OAMS

I Accelerometer ;Freq. Acceleration Response

I . Locations cp_ g's Peak , - AxisA,,z_.rs7,_,,,_rl,_,#,_>00 .,.s .....z A_,,S..........
P,e[ ss 7"A,J/cFzAV_E

Fu£L TA_ F_oAsF.,,Yb

7_lz_ 7AWI_ FLAA/6E

FuLLTmwlc_zsZ,_b

FOX-L7",AdK_ass Ea._

)
i

j_

toni

1"70

/oo0

/20

_'9o

/OlO

3,&

3.S"

_.5"
• | i

3,c/

/Szo 3.0

_.,-Ax/3
L J-- ---

/-Ax/s ,
×- Ax/._

A ii i , ,,|

z-Ax_s

m m

,, , i_ ,

,_w,_._ ¸ i ,

, J L

-....

.1.

0

0

0

92_ R-15075-I



q

l_OC_[ ETD¥_ M
OIVllION OR NOm_'_ AMEAOCA_ MVO_eO_ eNq

)

,,, ,i • ,, m J

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7}

NAM'_ OF TEST, VIBRATION T_T

PART NO. 2-DAY CONFIG. J MAc" '
[NAA 14-DAYCONF,G,{NAA',oo-_'_61

7.2.7.5.7

7_2.7.5.9.1

The 1 G_e wave survey was conducted in

_2__ta__kt_nutes from 20 to 2000 cps with

shake: nut,her two (2) in operation.

Referenca paragraph 7.2,3.9 ) ..

Inspect!on

Stamp

IZ-I z-f@lkt_Y

The follo_ing major resonant points were noted.
(Reference paragraph 7,2.3.9 ). _ I'L-f'L-4_ "='

Location Input Acceleratlom Axis

7.2.7.5.9

The I G(_ne wave survey was conducted Im

_DNA _Inutes from 20 to 2000 cps with shakee

numberT,2,}e93in operatlon.)• (Reference paragraph 12 .__

The following major resonant points were noted,

(Reference paragraph 7,2,3,P ).

• v _ .._ - "r-" . -=__"TY]

_,_soTs-_ I _" [ " " I\'!_:_' )v_ <9_sl
1re=t, For_, 14._Jl i

• . ,.. ,, : . "
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

VIBRATION TEST
NAME OF TEST

[MAC
PART NO. 2-DAY CONFIG INAA

TEST NO. IC615..6-40]SHEET 236 OE413

J" MAC 52-52701
14-DAY CONFIG INAA __l

7.2.7.5.9 (cont'd)

Location

/. "X

t:,wA )'

The s_m was pres_urized to test level of
3000 _TOw pslg._Reference paragraph 7.2.3.6.2)

The_test level equalization run at _.0 G.

R;,_ was run and analyzed.

(Reference paragraph 7.2.3.12)

-I

7.2.7.5.10

7.2.7.5.12

Input Accelerat ion Axis Ins pection

Measure_. Measuro_, Stamp

Total equallzatlon time accumulated was

• _0 , seconds,

(Reference paragraph 7.2.3.12)

The spectrum was within +__ of Figure SO

--_t_-. (yes or no).
.Jvp

The system was subjected te _ minute=

of random vibration.

(.Reference paragraph 7.2.3.]L_).

| It -

,'...

-- • g

• .

I e '

II ! •

926

"i'

,-_l.._tl _ Ry lt_Ali /"t_L DATZI

, , ! J.vJ J-<._.- j
i

P_-]5o75-1

@

©
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D_,IGN APPRO_L TEST

ORBIT ATTITUD;[ AND MAI_EUVER SYSTEM

(SE'r)

_._ oeTeST,vz_,Tzo._r.s't

PART NO. Z'DAY CONFIO. { MAC_A

TeSTNO._IS_,fT __ Or'----

I" I I I

Z.-_.is vi._,ti_n o.in v.lu, o.t.
-- i | i i I

• . • ._. ... , • , i'." °

Aocelerometer
Location

5r_aeTu_E

73EA/YI m/l)sp,,_J _'. 1:'.5

_r_tq ro, bs_,4 o. z 5
-r,4,q/<_

OX/O rA_IK #IAd6E

ox/b ;,-_4_ao_ E,Jb

ox) bTA,VK_z E,,/3

,_R£55 ' ' '-rA ,//_.. <'llz.-I /

_5o75-_

Direction

Measured

TO _' _ ldl ill

,J. TO (_::..

/
_<

H

X

F_,

•

Rssponse

_':/cps

,.¢'0"

./7
, . , , , ,,,,

.... . .: .

Freq.

cpa

_Oo
_oo

9 50

q _'o

./2, / _o0

Z, 0 "5_ 0

./0

,O_ I_0

.o9 _o

#1
J

. ,oq

.O2.,

,oq
.OZ,

, I

#2

,o9 /.0

,O5" ,03 ,_.3

z

• O$ ,O$

9o7

?

,o



• ql_Ol_P_l Olin' _TM ANtle,.eG&N AW*AT_N.

DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MAk'EUVER SYSTEM

" (SET)
• °

NAh_ OF TEST VIBRATION TEST

PART NO. Z-DAY CONFIG./MAC
[ NAA

r m i

TEST NO._SHEET__ OF__

IL. , • 1 . , lnr. HII

I _--Axis Vibration Gain Value Data
.... i

R
• : i • .

R Z " I ' i -Z

Accelerometer

Location

• 05"

.o9

I

. #7
./5"

.oV

.IL

77.5.0 v" :.L, TO _H6LF

.o_

, _.-

,i

"/Z

./Z,

928 R-_5o75-]

©

O

v
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• DIVISION _V I_OIITI.I &lt411111CAl_l &VliLTlO_ll. tllWe

+DESIGN APPROVALTEST+
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

VIBRATION TEST
NAI,tE OF TEST

[MAC
PART NO. 2-DAY CONFIG LNAA

TEST NO.' 1C61"_-_O1SHEET 237 o_____J
[MAC 52-5_0Z

' 14-DAY CONFIGi.NAA .c_-1C_i61

7.2.7..5 .I_

7.2.7.6

7.2.7.6.1
t

7.2.7.6.2

7.2.7.6.3

The PSD versus frequency plot for the control
accelerometer was within the ÷I00%, -50%

tolerance-bank. (Reference paragraph7.2.3.13)

System Leak Check Following _is Vibr_tlon

The additional lines required for leak checking

the module as shown in Figure 55 were added.

The Pressurant Tank _mspressurlzedto

15OO_ O pslg_

Leakage (_mm_ was not) detected at the

brazed flttlncs+and connections as noted

in Ihragraph 7.2.2.2.2.7.

Ynspeetlon
Sta_ /2_ •

PREPARED BY:

.T.NarC'd.

R-15075-i

Specific locations of extensive leakage

(if nonep wrltb none).

A/ddl'Ar

DATE] PERFC_MED BY:

I.__/_
DATEIWITNESS_D FOR NAA; DATE!CERTiFiED FOR Mr._ONNELL DATE

, j

L _/_/ __" " " _+;°_7:>
929
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DESIGN APPROVAL TEST

oRBIT ATTITUDE AND MANEUVER

(SE7|

NAM_ OF TEST VIBRATION TEST

PART NO. Z-DAY CONFIG. _'MAC
[NAA_

7.2.7.6.4

7.2.7.6.5

SYSTEM

T,_T,O.'_'56__._,,.,_J:..O,____
f LIAr_ P_-.,_ /

,4-DAY CONFIG. _ NAA "99-i06;D61

Leakage _la_; was not) detected at the
locations defined in Paragraph 7.2.2.2.2.14.

.... at/as A/_7 _

Leakage (ua,,=_ _-4_e¢_ detected at the

locations-defined in Paragraph 7.2.2.2.2.19

Specific locations of extensive leakage

(if none, write none),

Inspection

Stamp

/i

c_,cc_D_n_ p_Drr_u_'n 1:_,'. naTF[-W-ITNESSED FC_ NAA:

930st For,- 145]$

DAT--_-E_ERTIFED FOR McI_NELL: L_TE

_VF._IF_ED b"Y U_h_F:-__T_|_•,..,i/C_/h (_; 1
/ R-15075-I

©

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST VIBRATION TEST

PART NO, 2-DAY CONFIG, J MAC.
L NAA

,TEST NO..,106156-40_HEET 239 OF.413

14-DAY CONFIG. { MAC 52-52701NAA q_-lO6161__
," ........ ,.

• 7.2.7,6.6 Leakage _ was not) detected at the

locations defined in Paragraph 7.2,2.2,_.26,

... ....

Inspec tion
Stamp

7.2.74;.7

7.2.7.7

7.2.7;8

,,.,

All resistoflex ca_s were replaced

and torqued in nccordance with Table I,

The System was drained and cleaned per

Paragra.oh 6.2.2.2 (Reference Paragraph
7.2.5)

_Y. f •

3"%E 

The following accelerometers and _mplifiers were utilized

during the test. (Reference Paragraph 7.2.5.Z),

t-.c¢ele re'he ters L.
Model No. Cplib. Date

Am_lif'ier_' '"
S/N Model No. Calib. Location

Date

,L

IzZ_.&

zzz_,

z_z&
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©

, DESIGN

ORBIT ATTITUDE

ii , tl • ....

APPROVAL TEST

AND MANEUVER SYSTEM

(SE7}

NAMe: OF TEST, VI3RATIO:: TEST

PART NO. 2-DAY CONFJG. {MACNAA

TEST NO.!-O6156-40'_-SHEET2hO oFbl3

MA_ _,:-527,,.
14-DAY CONFIG. NAA _.'_-_-'3-_I_I

(con_;' cl)

S/N

.%eee !e tone t¢ rz

:'oCel %o. Calib. Date

_m_lifler

S/N Model No. Calib. Lo_2tion

O

O
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DESIGN

ORBIT ATTITUDE

NAME OF TEST. VIBRATION TEST

PART NO. Z-DAY CONFIG. _IMAC
L NAA

APPROVAL TEST

AND MANEUVER SYSTEM

(SET)

2h3TEST NO. 106156-40]SHEET -"- OF

14-OAY CONFIG { MAC "-_2- 5 2'701• NAA c_-106161

0

0

7.9.7.9 (cont'd)

Acce lerome te re A_'_._1 ifier

sir six l.:oael _o.

3";0.=.

38%6

3s _4

=,,

3"s--m

,,, i

3_23

"3a25

3"s;_pn.

_sLC

_AZ&

Model No. CalJb. Da te

, |,

¢-q4

-z.&l &

¢,-_j$

¢-I&

9._,z&

Calib. Location

D..te

_/_] I_ _,,s_ z,_ _

I_. "t l_ti_.

S(z

[,_. _ _.._

_-$v_ o.-_1&

_,:,.-_e-_;' _, .,

-- "\ . •

!_-_°v_-_ __"_ _" ""! ___:_"';"- _.i_:,
teot Poz_ 1453 "- / 95_

• ! ', "
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

Nr'O

NAME OF TEST VIB._*,TION .,ST

PART NO. Z-DAY CONFIG.{ MACNAA

TEST NO.!.O615%4OlSHEET- 242

14- DAY CONFIG. [ MAC 52-52?O1
[ NAA nq-l'?f-'l_'l

OF_...._---

) 7.2.7.9 (cont'd)

I
S/N :,logel No. Calib. Date J

!

, , , • r

Acce le rone ters

%, .t, %,

L:_olifier

S/N ,"!o:ie i "AIO.

¢.*S

_1.o03

Cz!ib. Location

D_te

_ _ _ i ,, , , ,

_. .... iI ,,

DATEI P.F.J_FORMED_ : DATE
/ " _.j "I

F"q_-,_- _-_
J. _:ar_i

l

_r'"

.#"

'_._J
•-._._

:J

/ R-I_075-1

O

O
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

_ET)

NAME OF TEST ;'!.___%TIONTEST

PART NO. 2-DAY C_NFIG.; MAC
[ NAA

TEST NO 106156"40,_HEET 2h30F_

. ,4-oAYCONF,O.{ _C _-_°_1 .,

7.2.7.9 (cont'd)

Acc÷'.erometers

Nodel :;o. C_lib. Datesix
...... A_pllfl-er=

• ,, , ,

/
*: -

/

PREPARED BY:

•_/N F1odel :To. C_.lib. Location
Date

/

/

2-

FOR NAA: DATE:WITNESSED G£RTIFED FOR McDOHNELU DAI_

J. Nardi

R--15075-i

Te=t For_ 14_}

,i
- _ ,..

I_,C_,I_/. _'_"_'.......... (I/_ _
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND I_AANEUVER SYSTEM

" (SE7)

NAME OF TEST ..'....VlBFL.%TYONTEST

[MAC
PART NO. 2-DAY CONFIG LNAA,

• 4z]
TEST NO. I06156-40}3HEET__OF_

...... I"MAC 52-52"/O1
14-DAY _,UNrl__.NAA..o_

7.2.?.9 (cont 'd)

Accelerometers

Model No. Calib.

Date

,. • • _, L .

•___p.lifier

S/N _bdel No. Callb. Location
D_te

)

7.2.7.10 The Tank Module was inspected and the

following items noted:

Inspection

Stamp

PREPARED BY: DATE i
936-T.Nardl

!

PERFO_ktED BY:

?

I>-./>_ :_--,.-/- • . IV_--_ED OYUSAF (/_/,'./OAT[
r ., ._ ._ I Irfl.f'. . ,, /" IY! / ..... "-

0

0
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEoUSE INK

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

s,,,_°lI,k>0 / gThl 9

Mod.I ..?1_- 7
CLEARED BY

PART NO.

ACTION
TAKEN

_//_ _. o

PART NO, • I,

ACTION
TAKEN



110 CK ETDYI'_I E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No._|_ r'/4 Iz_.

D.g. No.qq " _CE, tG I

Model _ E'-'7"
©

DCP
No.

Ent'd

By &
Date

911

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

& man & &
Date Date Date

ii ii iii II ii iii ii

,PART NO. F_/_CK/:k_E"_ '' _._ 1',30 1,4P____L.I_'-C'_ o_::t, R'EC_D _ UJHE_"

ACTION
TAKEN

ACTION
TAKEN

,e- @
0

ACTION
TAKEN

__ _ ....... , . /[,/ IS{!

I_ _,,,o. _,,:_,_= " ,'

ImI

f

I CTIONTAKEN

9.38

Form R 25-U Rev. 12-57

0



DCP
No.

Ent'd

By&
Date

ROCKETDY_E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEoUSE INK

Serial No c_/_gd/

Dwg. No._/_ '-/c_/d /

Model _-_:_'_""_,

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

PART NO. _'/7,"/K /] 155 _ / 0 X'/,C)

CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Date

P/A/- /03 G_5"._ 5/?v'- 4o5/z3/ H_s ,vc

6eA/.. _,v FL,,9,_,B_ 8o/.7"g _AFT),'_.,,,_E

ACTION
TAKEN

©

ACTION
TAKEN



HOCK ETDY N E
A _tVlStO_ Ov NO_V_,-_ A_41C_ICA_ AV,AT,O_ INC

©
DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

" (SET)

SYSTEM

NAME OF TEST. FUNCTIONAL T_=ST

PART NO. 2-DAY CONFIG./MAC
LNAA

TEST NO._ I06156-401 _._ 2/+50E_ 1/_!__

.
"LNAA _-

7.3 Functional Te_t

i )7.3.1 General

7.3.1.1

7.3.1.2

7.3.1.3

The procedures specified in this paragraph shall be

performed subsequent to the Vibration Testp paragraph
7.2.

If, following the Vibration Test, paragraph 7.2, the

results of any teet in this paragraph are other than those

specifie%the failure criteria of paragraph 3.6 shall be
applicable.

All tests of this paragraph shall be performed at ambient

temperature.

PREPARED BY:

T. Kniffin

"C'HL_,Z_Y,i:"
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DESIGN

ORBIT .ATTITUDE

NAME OF TEST FUNL-TIONAL TF__ST

PART NO. Z-DAY CONFIG,[ MAC
LNAA,

APPROVAL TEST

AND MANEUVER SYSTEM

(SET)

TEST NO 10615_-401SHEET 2__/_._OF_13

4 _'AYC'_NF'' F MAC §_-§2701
I -u u '_'_NAA c_-I06161

7.3.1.4

|

7.3.1.5

7.3.l.5.l

7.3.1.5;2

All test lines attached to the Engine System shall meet

the requirements of paragraph 3.9.

If testing of the Engine System is suspended for a short

period (i.e. overnight or weekend) before completion of

the tests @ailed out in this paragraph, the Engine Systsm

shall be temporarily secured as follows t

CLOSE all Pneumatic Test Console (PTC) valves, electrical

switches and vent all Fro and Engine System pressures. All

vent ports, etc. opened for tests called out in this
paragraph shall be closed for I_ection against entry of

fqreign matter.

Before teets areresumed, the pceitioa or eeadltion of each
valve; switch, connection, etc. shall be checked for

compliance wlth the provisions of _ragraphs preceeding the

paragraph at which the test is te be resumed.

Prevaration andTest PToc@du_e

Repeat paragraphs 7.1.2.1 through 7.1.5 inclusive.

PREPaREDBY:

T. Knlffin

,w

R-15075-I

DATE[APPROVED mR NAA: • " DATE

H , , - i
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NAME OF TEST FUNCTIONAL TEsT

[MAC
PART NO. 2-DAY CONFIG LNAA

, , , , , l ,. .i

DESIGN APPROVAL TEST

• ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET} " "
• ;. . . o

-: :

• ..• .'7 • .. -• .
• ... • . . ....

• . . .. .
• " • . ". .

TEST NO. IC)6156-/+01SHE_T 2h____?OF h13

^.)._ FMAC 52-52701

?es% 12_T.a .

_.-.._ne Svst,_ ,vder.tlf_cat_orl

_nClze System Name"

McDormell Part No.

Rocketdyne Part No.

EZ- 5¢'70 t

_9-1o_l@L

Cozponen_

Packa_a UA"
..

Co=poneS;

Packa_a uB¶

Cozponent

?acP_e "C"

-X" RC'F _¢P__; 3q'_:_) " o

1 "

Cozpor_nt . - "
?acka;e "D '=

._ressu.'-an%

Tar_

.-_uelT._-nlc

@x!d T_r_

?_tor
PSvV(C(ID)

Compone_% "

_,ac}__e ,rE,,
,.0. Cartridge
N.C. C_r_ricge

.

•_z-,C'z 70 / V6_
,_Z -_7.7 o / -21 /
52.- S'g go I - / q "I _

___

"_____ .. _zisz_a/./Ts.""

*. .}

4_6".,'Z6 _" i_:_' ".-._.-
•

• •_'-,:. l

_o5S'32_" "', -"- .... "l:'

• ° I

.-:,_. • - ,,_./
4o5"I_ IO " :..pe_..h:_=s,

o . •

' h'_F
_'o,5" / 2 _ / - ....::.,

/_z .....
/,4- """

- //6- -..__

• . . - _-:_. / ".
' • r_.' :.',." ",4_'S_ _. 1_:_;_....

PRE2ARF_OBY: OAT[]W.RFORUED BY: DATETW,T_Cfi_D FOR RAA: _.I_T_RTIFI_D FOR UcOONNELLJ_TI

.j_)(.:,,._._.il.._.y_,X'" "_'-;." V o _:.y_,,_r', _"," ,x_T. I_Lftba
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NAME OF TEST FuNcTIONAL 'lEST

/MACL
PART NO. Z-DAY CONFIG LNAA.

.

• . .." . - .: " , , ,
: .'':::" :., .

DESIGN APPROVAL TEST ". "'"
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET) .. -
/.

l,t" o.

7..%3.2

°

• ." 0"

". e.

"o"

• . • • . • •

• . .i°"

e.° • ° y,

• |

7".3..;1.3"'"

":"

0

• o

Gross _xternal Leak Check...- "" " • " i -- ."

Auxiliary vacuum gauge reading _'_CC i_t_:)'_ y "•/""
• . , _:.:.. . ....:

Callbrated Leak rate . , _'7._;_ _:" scc/_'. - .'
(Per ParaGraph 7.1.h.20) "

Calibration Leak rate

(Per P_.oragraph 7ol.I,.2G)" "

°

.?

.o

t

• °

- °

.• .." ._ .

• °

°

••.: :

• •.. . .

-o , ° • .._ _ .._.. •

°_, • o •"
. o . •

.°

° • .

. -" . ..

,- . : - .
_ m

i. ".
• , - :.° •

.

• °

" , I_U-I 7.'C-'f" " ¢.'_ .l-b:-"://-_,! " • /'7 cc_-_¢

O

O

P,_-,T.P:...RF...DBY:

944 " "....• . • °
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DESIGNAPPROVAL TEST

ORBITATTITUDEAND M_,,4EUVERSYSTEM
(SET)

FUNCTIONAL T>_T
NAME OF TEST , , ,

PART NO. :>-DAY CONFIG.{ MAC
• _J_,

Time Reading.
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!
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DESIGN APPROVAL TP..ST

ORBIT ATTITUDE AND MAI_EUVER OYSTEM

(SET} - ........ : i
• - o

• . "o. . I+ -

4

.ii

++

NAME OF TEST .r.b".,;OTIC_IAI,TEST

CONFIG _MACPART
NO. Z-DAY "I._NAA

i

• • - .... - o- . "+ j

• ,- TEST NO-I&SI_-R01 SHEET'252 OF l_13

14-DAY CONFIG. t NAA 99.1CWSI_)-I

o
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Fb]'CTIONAL T ]_T
NAk'E OF TEST._

PART N0I,".2-DAY CONFIG.LNAA

DESIGN APPROVAL TEST

Ik_ ,', ' .--,ORBIT ATTITUDE AND ,.mNS-UV_.R SYSTEM

(SEZ)
- • -.

• *" • .

TEST NO.- IC_156-h0|.SHZET 25-----_3O" hlr3

_^. ,_,^ F _...-.C_._--_ OqO1

14-DAY cu."<D,b,_NAA - 99--I0&161..

_If it is necsssa.-y to perfo._ a poln% leak chock: per

paragraph 7.1./+.,l_ enter locst'.ons of leskag_ here.

°

• o

0

@

0



o"

°



o •

I

I

• -

+

P=_u!zted Pressure (P_ference paragraph 7.I.5.2.6)

_
The input voltage _us ._.O'VVo!ts (5"!.025" volts)

i Supply Presyare

• Raqulred (+2.5psl)

" 50
20O
250.
3OO

••,35O
3oo
2_0
2OO

"_o

• • - o

• 30
180

230

28O

330
28O

230
180
30"

o: •.

• *,

o •

.,.. _ . _ .--,_-- _._ : .. ,,;., ,_ _ . _- .- / ,"_"_

I _ " '. • I .....'".'""_" . " . '_ v_,_ m',.Is,..,, i)._Ti_
I/c-,,_-_>_ I . _':>.-/./--_,>- I---;F---,_ <_<,-,::,,:-• ' : z _:, L-

950 ....... • ..". ..
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INTE_AI: LETTER

North American Aviation, Inc.

TO Those Concerned

Address

SUBJECT SE7 EnFine System

_EFERENCE (a) TWX RC9523

IL 4388-5161

DATE 2 November 1964

FROM Gemini DAT-RAT Unit

Address D/_96-3_g

PHONE 6107.

(DAT - S/C 3) Fuel Propellant Tank

During post-vibration functional testing of the SE7 tank
module (test procedure 106156-401) the fuel propellant

tank bladder was found to be leaking at a rate of 2.0 scc

in 15 minutes. Allowable leakage per test procedure
106156-401 is .35 scc in 15 minutes. It should be men-

tioned that the allowable leakage per test procedure
iO3660-hO1, which is the Design Approval Test of the fuel

propellant tank as a component, is 1.2 scc in 15 minutes.

The local McDonnell Aircraft Corporation engineering re-

presentatives have concurred with Rocketdyne that the low
l,akage rate oft he bladder will not be detrimental to

subsequent Design Approval Testing per test procedure

106156-401. Therefore, t esting of the SE7 Engine System
shall continue in accordance with test procedure iO6156-hO1.

Approved:

Supervisor
Gemini DAT-RAT Unit

. - _ /("*'" '._"
T. G. Kniffin
Gemini DAT-RAT Unit

MAC Engineering

" 15075-1

..
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North American Aviation, The. D,\?E

TO Those Concerned :_ _.:

,_dd re ss ._._d ress

SUEJE3T SE7 Engine System (S/C 3) - DAT

_i'FF RENCE

IL h388-5237

20 November 1964

Gemini !]AT-PrinTUnit

D/_b_6-388

(a) Design a_zroval Test Yrocedure 106156-401

(b) OFR O7428R

During bladder leak test per reference (a) the fuel

tank exhibited excessive leakage. Leak, ge was 2 cc

of helium in fifteen minutes. Allowable leakage is
•35 cc of hel_mm in fifteen minuies.

NcDonnell Aircraft Corporation and Rocketdyne have

decided that testing is to continue. Failure analys_s

of the bladder will be performed at completion of the

test program.

• E .-

,.,. •
R. L. Free

•'_ICEngineering

T. C. _niffin

Gemini DAT-P_T Unit

956 R--15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ,A.C3_-E_A!,I3E TEST

PART NO. 2-DAY CONFIG._ IMAC"
LNAA

?.h.l
i

7.h.],.l

TEST NO._i06156-hOl SHEET 260 OF__4/_

14-DAY CONFIG.{ MAc -K?-597°1NAA 9q-io6:156

7jh.l.2

7.b.i.3

7.h.l.b

7.4.1.5

7.ff.I.6

I

7.h.I.6.1

Acceptance Test (En_in_ STstem )

General

The orocedures specified in this paragraph shall be performed on

the complete 5E7 Engine System which includes as an integral

part the SE7 Tank Module which was previously tested in this
specification.

If the resultsof any test in this paragraph are other than those

specified the failure criteria of paragraph 3.6 shall be applicable

unless the discrepancy occurs in that part of the Engine System

which is downstream of the Propellant Shutoff Valves.

In the event of a discrepancy downstream of the Propellant Shatoff

Valves the discrepant item shall be repaired and testing resumed.

If the red,air effects the leaktight integrity of the Engine System

the testing of paragraphs ?.h.3 and 7.4.4 shall be repeated.

All tests of this paragraph shall be performed at ambient tem-

perature.

All test lines attached to the Engine System shall meet the re-

quirements of paragraph 3.9_&.

If testing of the Engine System is suspended for a short period

(i.e. overnight or weekend) before completion of the tests called

out in this paragraph; the Engine System shall be temoorarily
secured as follows:

CLOSE all Pneumatic Test Console (PTC) valves, electrical switches

and vent all PTC and Engine System pressures. All vent ports,

etc. opened for tests called out in this paragraph shall be,

closed for orotection against entr[ of foreign matter.

PREPARED BY:

Te.K _if n
! i| _'% .'_-4 . .

i%-15075-1

DATE.[ APPROVED_.:__POFtNAA: , DATE
.".)5,, 0 -,.)_r, u"

(,d" V c.c: t........ _
1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST ACCEPTANCE TEST

PART NO. 2-DAY CONFIG.[MAC
• I.NAA

TEST NO.. i..06!_6-h0! ,SHEET 261 OF..___13

14-DAY CONFIG. fMAC 5P-SP7o!
NAA -_9-i0oi _6t

7.4.1.6.2

7.h.2.2

7.4.2.3

7.4.2.4

7.425

7.4.2.6

7.4.2.7

7.4.2.8

7.4.2.9

Before tests are resumed, the position or condition cf ea:'h valve,

switch, connection, etc. shall be checkel for ccmoliance with the

provisions of oaragraDhs preceeding the paragraph at which the
test is to be resumed.

Preparation

System Condition

The Engine System configuration for test shall be in accordan?e

with Rocketdyne Drawing 99-106161 and Fi_e I except that the

lines between the bulkhead and Comp(ment Packages "A" and "_"

and the Oxidizer an_ Fuel Prooellant Tanks are not insta]led.

Verify that all the switches and valves on the Electrical Control

Panel (EC_ and the Pneumatic Test Console (PT:;) are in the

"OFF" or "CLOSED" oosition.

_]ace the Engine Syst,em on the base nlate of the enclosure

which will _ter be used in the testing of cara_raoh 7.h.4.

The Engine System is to be orlented zn the launch posltlon.

Connect the ECP to the Engine System electrical harness as

shown in Rocketdyne Drawing Number 9Q-9017055.

Connect the PTC to the Engine System as shown in _igure 35.

Supply 28 VDC to the ECP and the PTC.

Sapply ii0 VAC to the EC? osc illoscooe.

Supply 6000 psig He (helium) to the PTC suop]y port.

Throw the "DC POWER', m_igch_ on the ECP and the PTC to the

"ON" position. The "DC P(_'ER, lights will come on.

PREPARED BY:

T. Kniffin

CHEC'_--D _T:_ "

958

DATE IAPP  ED DATE

B--15075-1
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INTERNAL LETTER

North American Aviation, Inc. DATE 24 November 1964

TO Those Concerned FROM

Address Address

Gemini DAT-RAT Unit

D/896-388

SUBJECT SE7 Engine System (S/C 3) DAT, Test Procedure 106156-401

Change paragraph 7.h.2.5 as follows:

Connect the PTC to the Engine system as shown in

FSgure 35 except that the pressurizing lines down-
stream of ORPV and FRPV shall not be installed.

The pressurizing lines shall be capped off and

ports 7 and 8 shall remain capped.

T. G.
Gemini DAT-P_T Unit

Approved: _ __

R. L. Free

MAC EngSneering

B-15075-I

r
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO. 106156-AO1 SHEET 262 0F413

[MAC 52-52701
14-DAY CONFIG _ NAA_99-106156

7.A.2.10

7.A.2.11

7.A.2.12

7.&.2.]_

7.A.z.iA

Depress the "PRESS TO TEST LIGHTS" button on the EC}' and the PTC.

All applicable lights on the F_P and PTC will come on. (RefT

erence Rocketdyne drawing number 99-103729 and 99-9017055).

Throw the ECP "FUEL SUPPLY SHUTOFF VALVE" and "OXID SUPPLY

SHUTOFF VALVE" switches to the "OPEN" position momentarily

to insure that the valves are in the "CP_" position.

0P_ the following Engine System manual valves:

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

"HI PRESS GAS CHG VALVE - IA"

"HI PRESS GAS TEST VALVE- .2A"

"FUEL TANK V]_T VALVE - AA"

"OXID TANK VENT VALVE - 6A"

"0XID CHG VALVE- IIA"

"FUEL C_l] VALVE _ 15A"

"OXID TEST VALVE- 12A"

"FUEL TEST VALVE - 1AA"

Manual valve OP_ is defined as i turns counterclockwise from

the full "CLOSE" position. Torque per the values indicated in
Table I.

Insure that the Engine System Tank Module "BYPASS VALVE TF_T -

19A" is in the ON position.

Insure that all PTC vents are OPEN to atmosphere.

PREPARED BY:

T. Kniffin

c HECI_..._:

_,__/_.-.- 5,_--,.,,'w't,4_',,.,_ /,". _ - ,__ -;

960

DATE]APPROVED FOR NAA:

//-

DATE

r_,-45o75-i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OFTEST ACC]_TANCE 'TEST
I'll a _,

PART NO. 2-DAY CONFIG._.M,._. _

TEST NO.., 106, 156-AO1 SHEET 263 OF 413

14-DAY CONFIG.{MAC 52-52701NAA 99-106156

?.&.3.2

7.A.3._

7.4.3.5

7.A..3.6

7./_.3.7

7.A.3.8

7.4.3.9

7.A.3.10

Proof Pressure Test

Throw the PTC "FUEL TANK PRESS VALVE m an_ the "_ID TANK PRESS

VALVe' switches to the "AUTO" position.

OPeN the PTC "MAIN SUPPLY VALVE" and "PHOPELLANT SYST_ P.RESS-

URANT SUPPLY VALVe'.

Assure that the FACILITY HAND VALVE "A" D/S is CLOSe.

Adjust the PTC "HL #i, so that 3000 _+i00 psig is read on the
"SUPPLY PRESSUPd_' gage.

Throw the PTC "PACFAGE "C" D/S PPu_S VALVE" and "PACKAGE "_

D/S PRESS VALVE" switche_ to the "OPt" position. The lights
above the switches will come on.

PTC "HL #Z" so that _50 +lSpsig is read on the "PRO-Adjust

PELLANT SUPPLY PRESSURE" gauge.

Maintain the pressure of paragraph 7._.3.5 for a period of
+i minutes. .
--0

CLOSE the PTC "MAIN SUPPLY VALVE".

q

CLOSE the PTC "PROPELLANT SYSTEM PRESSURANT SUPPLY VALVe'.

OPEN the PTC "SUPPLY VENT VALVE" and vent the system until

the "SUPPLY PRESSURe,' gauge reads 0 psig.

OP_ the PTC "PROPF_LANT SYSTF_4 V_INT VALVE" and vent the system

until zero psig is read on the "PROPELLANT SUPPLY PRESSURE"

gauge. Then CLOSE the "PHOPELLANT SYSTFM VENT VALVE".

PREPARED BY:
T. Kniffin

R--15075-I

DATEI APPRO_R NAA:

DATE

.961
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ACCEPTANCE TEST

PART NO. R-DAY CONFIG._ MAC
LNAA

TEST NO..IO6156-AO1 SHEET 264 OF 413

. 5L-5_7_1
14-DAY CONFIG. MAC o "_ ,',

NAA 99-106156

7.A.3.11

7.&.3.12

CLOSE the PTC "suPPLY VFMr VALVe' and "PROPKLLANT SYSTF_4

VF_T VALVe' and throw the "PACKAGE "C" D/S PRKSS VALV_'

and "PACKAGE "D" D/S PRESS VALVE" switches to the CLOSE

position. The lights above the switches will go out.

Turn the PTC "EL #i" and "HL #2" to the closed position.

PREPARED BY:

T. Kniffin

DATE IAPPROVED FOR NAA: bATE

,! ,,
• 962

DATE

/J- _- 6 f/ !!-z--G_,

R-150?5-i
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DESIGN APPROVAL. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. ACCEPTANCE TEST

PART NO. 2-DAY CONFIG.'_MAC
lNAA

TEST NO _,O61_6-401 S HEE T_OF_J._13_

14-DAY CONFIG.[MAC 52-527L]l
NAA 99-106156t

7.A.A.2

7._.A.3

7.4.4.4

7.4._.5

7./_.A.7

Gross External Leakage Test

Install theEngine System in an enclosure as shown in Figure _6,

The walls, floor _nd ceiling of the enclosure shall be lined

with DobeckmunMetalam 777-V. All valves of Figure 36 shall

be closed. Do not seal the enclosure at this time.

Install the TCA seal fixtures on each of the Thrust Chamber

Assemblies (TCA). .,

Connect leakage overboard lines to each of the TCA seal fixture

ports and to the Engine System "HI PRESS GAS CHG VALVE - 1A"

port, the "HI PRESS GAS TEST VALVE - 2A" port, the "FUF_ TANK

VENT VALVE - AA" port, the "OXID TANK VE_T VALVE - 6A" port,

the "OXID CHG VALVE - llA" port, the "OXID TEST VALVE- 12A m port,

the "FU_ TEST VALVE - 1AA M port and the "FUEL CHG VALVE - 15A"

port.

Locate the free ends of the leakage overboard lines outside of

the enclosure.

Locate the mass spectrometer outside of the enclosure and

locate two electric fans inside the enclosure as shown in

Figure 36.

Attach the auxiliary vacuum gauge to the mass spectrometer if

not already attached. Begin warming up ahe mass spectrometer.

Attach a fixed sampling probe to the mass spectrometen

PREP_D BY:

! T. '......rat±A A _-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ACCEPTANCE TEST

PART NO. 2-DAY CONFIG._M_AC
.LNAA

__ TE ST No.lO__61,56-AOl _ SHEET 2._____.OF._41____3

14--DAY CONFIG.,rMAC _2-_:)701 .......
[ NAA, 99-i _1 56 ....

'.&.4.9

7.A.4.10

7.A.A.ll

7.A.&.12

7.A.A.13

7.A.&.iA

7.L.A.15

4.4.16

7. &. &. 17

7.&.&.18

Locate the sampling probe inside of the enclosure so that the

mass spectrometer is monitoring the helium concentration

inside the enclosure. Seal the enclosure.

Turn on the electric fans.

Adjust the accumulator valve on the mass spectrometer so that

the reference vacuum gauge on the mass spectrometer panel is

reading approximately O.1 microns.

Note and record the reading of the auxiliary vacuum gauge. When

future readings are taken of the leak indicator the accumulator

valve shall first be adjusted so that theauxiliary vacuum gauge

is reading this value.

Vent the enclosure and purge with gaseous nitrogen at a pressure

of approximately 50 psig as read on pressure gauge G& for a period

of thirty minutes minimum. The purpose of the purge is to lower

the helium concentratioq in the enclosure and produce a low

initial reading on the mass spectrometer indicator prior to

the following testing.

Allow the mass spectrometer indicator to stabilize.

Disconnect the helium supply line downstream of valve V3 from
the enclosure.

Adjust pressure regulator RI so that 2 _ psig is read on

pressure gauge G 3.

()PEN valves V1 and V3. Purge for a period of one to two minutes

to fill the line with helium.

CLCSE valves Vl and V3 and adjust the pressure regulator to

zero psig as read on the pressure gauge G3. Immediately connect

the helium supply line downstream of valve V3 to the enclosure.

OPt, valve V2.

PREPARED BY:

T. _liffin
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME OF TEST_ ._ACC:I_TANCE TEST

PART NO. Z-DAY CONFIG.[ MAc
LNAA

(SE?)
i

TEST NO .....106156-401 SHEE]_ 267 DE413

4DAYCONFG 5.
• L NAA_ 99-106156

7._._.19

I

?.&.¼.2o

?.&.A.21

7.&.A.22

?.A.A.23

7.A.A.2&

7.A_&.25

7.b.A.26

/

7.A.A.27

Adjust V1 and R1 to produce a constant leak rate of L8 ±2 standard

cubic centimeters per hour as measured by the burette at ambient

temperature and pressure. Burette measurements shall be made

over a period of approximately fifteen minutes.

Record the leak rate on the data sheet.

OPEN valve V3 and .CLOSE V2.

Record the mass spectrometer indicator reading on the data sheet

and plot the value on the sheet of graph paper.provided,

Enclose the plotted point with a small circle.

Repeat paragraph 7.&.A.22 at ten minute intervals for a period

of five hours.

At the "end of the five hour period CLOSE valve V3 and OPEN VALVE

'2.

Measure the leak rate with the burette and record. The leak rate

shall be A8 +2 standard cubic centimeters per hour.

If leak rateis not in accordance with _.A.A.25 repeat paragraph

7.&.A.12 to 7.&.A.25.

Disregard the first hour of testing and draw a straight line

through the points just plotted on the graph paper which most

closely represents the slope generated by the points.

PREPARED BY:

T. Kniffin
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DESIGN APPROVAL TESI

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ...._.0J_.l'_&ll(_TF-_

PART NO. 2-DAY CONFIG. JMAc"
[NAA

TEST No._]o 6] 56 -_01. SHEET_2_LOF_L]_I

14-DAY CONFIG.{ MAC 5?-_P_:NAA 99-i0_].%6 ....

7.L.1-. 30

7.h.h.31

7.h.h.32

7._.b.33

7.L.b.35

Allow the mass spectrometer indicator to stabiliTe.

Throw the PTC "P._"_KA";J_,"A"..U/._ PRESS VALVE" switch to the ',O'_N,,._,

position. The light above the switch .will come on.

OPEN the PT3 "MAIN SUPPLY VALVE", "._R,E3-;URANT SYSTEM PPESS[_ANT

SUPPLY VALVE" and ")P..OP:_Ii.ANTSYSTEX PRES3U_ANF 3_PPLY VALVE".

AdJJst the i_i"C,"HL _i" so that 3000 +!00 osig is read on the

"SU_I,Y P_E3._L_" gauge.

Throw the _TC "'_A3vAG _ "C" U/S _RESS VALV p'' "_ ....,K,,J_="D" U/S

_T_ESS.VALVE-, ,_^_v^_:_j,,"C" D/S _RESS V_LVE,, and "P_.CKAGE "D"

D/!_ =RES3 VALVE" switches tc the '":!PEN" position. The l_ghts

above the switches will come on.

Simaltaneously adjust the JTC "HL @2" and "HL #3" s,: that 300 _+i0

ps_g is read on the "_ESSUP.AN? S_PLY PRESSUR:K" gauge and the

"PROPELLANT SU_oLY m::_SUP, E" gauge. When the oress'_re reaches

I00 psig on the "PROPELLANT SUPPLY PP_-]]UPE" _auge the "P3-]"

(PACK._-_ "$" _P_:_SL_E _gI]'3H"), "PS-D (PACKAG_ "D" po ,,__

StreTCH), "OXID TANK, P_;ES$ VALVE", "F,_L TAN _ _9ES3 VAI,VT",

and "P',3KAGE "A" D/S PEESS VALVE" lights will come on.

Slowly OP'_I the FACILITY HAND VALVE "A" D/S.

Record the mass spectrometer indicator reading on the data

sheet and plot the value on the sheet of graph paper

provided. Enclose the Dlotted point with a s_all triangle.

Repeat Dara_raoh 7.h.h.34 at ten (iO) minute intervals for a

period of five hours.

PREPARED BY:

T. Kniffin
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DESIGN APPROVAL TEST

ORal_r ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TESl_7

PART NO. Z-DAY CONFIG._M_. u
L_

TEST N O. _ SHEET 2._2_OF_._4_
MAC 5P-_p?nl

I4-DAY CONFIG. { N_AC_ 99-i061_

?.h.b.36

7.h.h.37

7.h.4.38

7.4.h.39

7.h.h.ho

At the end of the five hour period, CLOSE the PTC "MAIN SUPPLY

VALVE", the "PROPELLANT SYST_ PRESSURANT SUPPLY VALVE" and

the "PRESSURANT SYSTEM PRESSURANT SUPPLY VALVE,.

OPEN the PTC ,,SUPPLY VENT VALVE" and vent until the "SUPPLY

_RESSURE" gauge reads 0 nsig. Then throw the "P_CKAGE "A"

U/S _ESS VALVE" switcE to the CLOSE position. The light

above the switch will go out.

Throw the PTC "OXID BLADDER VENT VALVE" and "FUEL BIADDHR VKNT

VALVE" switches to the "OPEN" position. The lights above the
swtiches will come on.

Simultaneously OPEN the PTC "PR_SSURANT SYSTEM VENT V_LVE" and

"PROPELLANT SYS_ VENT VALVE". When the promssure, as read on

the "PROPELLANT SUPPLY PRESSURE, gauge, reads 96 psig the "_-C"

"PS-D", "PACKAGE "A" D/S _RESS VALVE", "OXID TANK =RESS VALVE"

and "FUEL TANK _RESS VALVE" lights will go out. When the press,me

as read on the ,PROPELLA!_T SUPPLY ._RESSURE" gauge, reads 25 osig
throw the "OXID SIDE R _GULATOR FLOW VALVE" and "FUEL SIDE R_GULATO R

FUJ4 VALVE" switches to the "OPEN" Dosltion. The lights above

the switches will come on. Continue to vent until the "PRESSURAhT

SUPPLY PRESSURE" gauge and the "PROPELLANT S*_LY _RESSURE"

gauge each read 0 psig.

CLOSE the PTC "SUPPLY VENT VALVE", "PRESSURANT SYSTEM VENT VALVe"

and "PRO_LLANT SYSTEM V_qT VALVE" and throw the "OXID BLADDER

VENT VALVE", "FUEL BLADD_ V_V VALVE", "P_CKAGE "C" U/S _ESS

VALVE"t "PACKAGE "D" U/S PRE*_S VALVE", "?ASKAGE "C" D/H PRESS

VALVE", "FA3KAOE "D" D/S PRESS VALVE, "OXID SIDE RESULATgR

FL_¢ VALVE", and "FV_L SID _ RZGUI,ATOR _%OW VALVE" switches

to the CIOS __position. The light above the switches will go

out.

PREPARED BY:

T. Kniffln

• DATE I APPROVED FOR N/_: DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)
J

NAME OF TESi AGC_P_I_ _'F_J_

PART NO. 2-DAY CONFIG'_MA'L;,LN_

TEST NO.. iO6156-h01 SHEET 270OF413

{N_ c q_-q27ol14-DAY CONFIG. 99-i061_6

Turn the PTC "HL #i", "HL #2" and "HL #3" to the clesed position,

and CLOSE the FACILITY HAND VALVE "_" D/S.

"Lb.b.h2 Disregard the first hour of testing and draw a straight line

t!_rough the points Just plotted on the craph oaper which most

closely reoresents the slope generated by the points.

7.b.b.},3

7.b.h.b),

Comoare the two straight line curves of oaragraphs 7.L'.h.26

and 7.h.h.h2. It shall be considered that excessive leakage

has occured if the curve generated by Engine System leakage

has a __reater slope than the curve generated by the calibrated

leak (paragraph 7.h.h.26). If Engine System leakage is not

excesMve, uroceed directly to paragraph 7.h.h.bS.

If the leakage of paragraph 7.h.h.h3 is excessive oerform the

follow_ ng :

?.h.h.hh.l Remove the enclosure f_om around the Engine System.

7.h.h.hh.2 OPEN the p _, r_ "MAIN SUPPLY VALVE".

7.h._.hh.3 Throw the PTC "PACKAGE "A" U/S PRESS VALVE" switch to the "OPEN"

oos_tion. The light above the switch will come on.

7.h.b.hh.h Adjust the PT3 HL _I" to indicate 15C0 osig on the "SUPPLY

PRESSURE" gauge.

7.h.b.bb.._ Using the mass soectrometer sampling probe sca_ all oneumatic

lines, connections, fittings and welded seams of Engine System

Press_rant Tank and the Component Package "A". Note the oo_nt(s)

or areas of leakage and record.

?.h.L.L,h.6 3LOSE the °TC "MAIN 3U_LY VALVE". OPEN the _v_ ,,"G'=_Lv VENT

VALVE" and allow the "SPPLY _ESSIFE" gauge to indicate 0 psig.

PREPARED BY:

T. Kniffin
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST___JU_J_C_I ¢I_!Z__

,o.
LNAA

TEST NO,_106,1_6-401 SHEET 271 OF__I__

r.n_J_iP.S MAC ::__<_11_]
14-DAY ........ [ NAA "99-1061_

7.5.h.hh.7 CLOSE the PTC "S[PPLY VENT VALVe".

7.h.h.hh.8 Throw the PTC "PACKAGE "A" U/S P_ESS VALVE" switch to the

"CLOSED" nosltlon. The light above the switch will go off.

7. h.h.hh.9 OPE_I the PTC ",MAIN S_PPLY VALVE", "PRECSUPANT SYSPNM PEESSURANT

SUPPLY VALVE" "JROPELLANT SYSTEM PRESS[RANT 37_PL v VALVE"

and FACILITY HAND VALVE "A" D/S.
i

7.h.h.hh.lO Adjust the PTC "HL _i" so that 125 psig is read on the

"SJPPLY PRESSUPE" gauge. ""

7.4.4.4h. iI Throw the PTC "PACKAGE "C" U/S PRESS VALVE", "PACKAGE "D"

U/S PRESS VALVE" "PACKAGE "C" D/S PRESS VALVE" and "PACKAGE

"D" D/S PRESS VALVE" switches to the "OPt" position. The

lights above the switches will come on.

7.h.h.hh.i2 Simultaneously adjust the PTC "HL #2" and "HL #3" so that

125 psig is read on the "PRESSURAN? SUPPLY PRESSURe" gauge

• and the .PROPELLANT SUPPLY PRESSUR _. gauge. When the pressure

reaches lOG osig on the "PROPELLANT SUPPL_ PRESSURE" gauge

the "PS-C" (PACKAGE "C" PRESSURE SWITCH), "PS-D" (OtCKAGE "D"

PRESSURE SWITCH), OXID TANK PRESS VALVE", "FUEL TANK PRESS

VALVE", and "PACKAGE "A" D/S =RESS VALVE" lights will come on.

7.h.h.hh.13 Using the mass spectrom&ter sampling probe scan all pneumatic

and propellant lines, connections, fittings and welded seams

of the Engine System from the Component _ackage "A" outlet port

to the Component Package "C" and "D" inl_ts and manaal charge

valves. Note the Doints (S) or areas of leakage and record.

7.h.h.hh.lh Using the mass spectrometer sampling probe scan all propellant

lines, connections, fittings and welded seams of the Engine

System from ComPonent Packages "S" and "D" outlet ports to

PREPARED BY:

T. Kniffin
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DESIGN APPROVAL TEST

ORBIT ATTITUDE ANO MANEUVER SYSTEM

(SET)

NAME OF TESI_ A_FT_gE
¢'la A_ -o,Y
I.,W'.M

TEST NO..I061_6-_01 SHEET__2__OF_41_
[MAC 5_-SpTm

14-DAY CONFIG..L NAA 99-i06156

7.h.h.hd.lh

(continued)

7.4.4.4_;1_

?.h.h.4_.16

7.4• b.b4.17

?.h.b•hb.18

7.I'.h• _. 19

7•b•h•hh.2o

the Thrust Chamber Assemblies. Note the point(s) or area(s)

of leakage and record.

CLOSE the PTC "MAIN SUPPLY VALVE", "mRESSURANT SYST_ PRESSURANT

I T •SUPPLY VALVE" and "PROPELLAqT SYST_4 FqESS_RANT S_PLY VALVE"

OP_ the OTC "SUPPLY VENT VALVE" and vent ';ntil the "S_PLY

PRESSURE" _auge reads O psig.

Throw the ]JTC "OXID BLADDER VlI_ VALVE" and ,,_.,_'?TBLADDEP VENT

VALVE" switches to the "OP_N" Position. The lights above
the switches will come on.

Simultaneously OPEN the PT3 "FRESSURANT SYST_ VENT VALVE" and

"PROPELLANT SYST94 VENT VALVE• Wh-n the pressure, as rea_ on

the "PROPELLANT SYPPLY PRESSURE" @auge, reads 95 osig the

"PS-C", "_S-D" "PACKAGE"A" D/S PRES3 V'LV v" "OXID _A'JZ sRZS5
9 "" _J 9 ....

VALVE", and "FUEL T_NK PRESS VALVE" light will go out. When

the pressure, as read on the "PROP_J_ANT SbP?LY PREL_URE" gauge
_.,_UL_OR FL_,4 _. andreads 25 psig throw the "OXID SIDE R _c" _ _ VAI.V_''

"FUEL SID_] R_GULATOR FLOW VALVE" switches to the "£'_Eh" cosition.

The lights above the switches will come on. Contin,_e to vent

until the "PRESSURANT SUPPLY PRESSURE" gauge and the "_OPELLANT

SUPPLY PRESSURE" gauge each read O osig.

CLOSE the ?TC "SUPPLY VENT VALVE" "PRZSSUP__NT SYST_4 _/E.NT

VALVE" and "PROPELLANT SYSTEM VENT VALVE" _n@ throw tl_. "o.XID

BLADD_ VENT VALVE", "FUEL BLADD_R VD_T VALVE", "OA'C_G--_."'.'."U/S

PRESS VALVE", "PACKAGE "D" U/S PRE_S VALVE", "PASKA_ "S" D/3

PRESS VA LVE", ................... - ..,."°ACKAGE "D" D/S _RE;S VA:V v", "CXID _T_ R_'_ ....o

FLOV VALVE", AND "FILL SIDE RE.GJLATORFLO_'7 VALVE" s:itches _o

the CLOSE position. The lights above the switches will _o out.

Turn the _TC "HL _I", "HI, #2" and the "HL _3" to the full closed
_LO_ _'the :'A_ILITY PAWD V_LV_ "A" D/L_.position, and "_ c ....

PREPARED BY:

T, Kniffin
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TESTJ__ T_
fLa A*_

PART NO. 2-DAY CONFIG._.M,._. _
L_

TEST NO i06156-h01 SHEET_273_OF413

rMAC $2-$270i

14-DAY CONFIG. _ NAA 99-1061'_6

7.b.b.h4.21

7. h.h.hh.22

7.4.4.44.23

7.4.4.44.24

7.b.b.b5

Disconnect the FTC test lines from the Engine System and

close all the Component Package manual valves. Re-install

all the resistoflex caps on the Component Package ports,

NOTE: Torque values are as sh_n in Table I,

Disconnect the ECP electrical connectors from the Engine System

electrical harness,

Return the Engine System to the clean room as called out in

paragraph 3.1 and repair as necessary,

Upon completion of Engine _jstem repair repeat the orocedures

of paragraph 7,4,.1,1 through 7,4,4,43,

)

Remeve the leakage sensing lin_es which were installed in

paragraph 7,h,4, h,

PREPARED BY:

T. Kn_ffln

_-15o,75-I

DATEIA_D mR _: DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

TEST NO.._.!..061_6-)_01SH_ET._.2]./w_OF._L.I]
f MAC _2-_2 TO_

14-DAY CONFIG,
YLNAA. 9_-190l_6

7.h.5.1.i.6

Fun_-|,-,_nal and :Intern.a _] Leaka_,e

TCA Propellant Valve Functional

Open ing Re spOncSe_,

OPEN the ?TC "MAIN SOPPLY VALVE".

Adjust the PT3 "HL #l" so that the "S:PPLY PRESSURE" gauge

ind_.cates _00 .'25 psig.

O_EN the PTC "PP_OP_LLAWT SY ;TL_ ?RE3iURANT SUPPLY VALVE".

Throw the PT3 "PACKAGE "C" D/S PRESS VALVE" and the "P_3_GE

"D" D/S PRESS VALVE" switches to the ()PEN positlon.

Adjust the PTC "HL _2" so that the "PRO?!,]LLANT S'P?LY PRESS',_E"

gauge indicates 300 +iO psig.

Turn the DC Power Supply Unit "ON".

7.)_.5.1.I.6.1 Adjust the DC Dower Supply Incur Voltmeter to indicate 26 +_.5 VDC

7.h.5.1.1.7 Throw the ECP "DC Power" switch to the "OFF" position.

7.h.5.1.i.8 Connect an electrical 1_a4 from the electrical connector "El"
on the "ELECTRICAL CH._CKOUT JACK PANEL" to the black connect_

located directly to the left of the ECP oscilloscope "CHANNEL

A _OLARITY" knob. Connect another electrical lead from the

electrical connector E2 to the upper red connector located

dlrectly to the left of the "CHAN]_EL A _OZARITY" knob. Connect

another electrical lead from the electrical connector "E3"

to the upper red connector located directly to the r_ght of

the "CHANNEL A POIARITY" knob. Connect another electrical

lead from the electrical connect ,E)." to the black connector
located directly to the righ_ of the- "O_HAN'_EL A o:OLARITY" knob.

PREPARED BY:

T. Kniffin
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"DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME OF TEST, A_, "]:_T

PART NO. 2-DAY CONFIG._ MAC
LNAA

(SET)

• TEST NO., 106156-401$HEET 275 OF__4_!__
f MAC _2-427 O1

14-DAY CONFIG.
I.NAA 99-i061_6

7.],.5.1.I.9 Adjust the ECP oscilloscope as follows:

7.hA5.1.1.9.1Retate the "INTENSITY" knob clockwise until a "click" is felt.

7.h.°5.1.I.9.2 Adjust the "A V_T. SENSITIVITY" (black) knob to "0.i

volts/cm '' in the "DC" quadrant. Rotate the "V%RNI.L_" (red)

knob clockwise until a "click" is felt.

7._.5.h.4.9.3 AdJast the "B V_RT. SENSITIVITY" (black) knob to "O.l

volts/cm" in the "DC" quanrant. Rotate the "V_RNI_R" (red)

' knob clockwise until a "clock" is felt.

7.4.5.1.1.9.4 Adjust the "SWEEP TIME HORIZ. SUNS. (black) knob to "i.O

millisec/cm". Rotate the "VERNI_" (red) knob clockwise

• _until a "click" is felt. ._

7.h.5.1.I.9.5 Throw the "_4EE? TIME HORIZ. SE_S., switch to the .DC"

position.

7,_.5.1.I.9.6 Throw the "SW_. EXP." switch to the "XI" position.

7.4.5.1.1.9.7 Adjust the "SYNC" (black) knob to _he "INT +" position. Ad-

Just the "TRIO_SER LZVEL" (red) knob to approximately the midway

po sit ion.
I

7.4.5.1.1.9.8 Adjust the "VERT. PRESENTATION" (black) knob to the "CHOP"

, position. Adjust the "CHANNEL A POLARITY" (red) knob to the

"POS UP" position, z"

7.4.•5.1.1.9.9 Adjust the "INTENSITY" and ,,3CALE" knobs to the full clockwise

position.

7.h.5.1.i.9.10 Adjust the "VERTICAL POSITION A" (black) knob and the "HORIZ.

_OSITION" knob to produce a pinooint beam of light five

PREPARED BY:

T. Kniffin
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DATEIA_D Rm t_,_: DATE

97:_



I_OCK IHTDYN E
A Oh, l_lON OI I" NORTH AMIEI_rCA_ AVIATION I_C

0
DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. ACCF_ANCE TEST

PART NO. 2-DAY CONFIG. f MAC
LNAA

TEST NO..I06156-['01 .SHEET_276__OF_
FMA c 52-qP70]

14-DAY CONFIG. INll 9o-1_]_ ....

7.4.c.I.I.Q.I0 centimeters to the left of the vertical grid line and one

(coi_ttd) centimeter below the horizontal grid line. Adjustment ofthe "TRIOG_R LEVSL" (red) knob may also be necessary.

7.|,.5.1.1.9.11 Adjust the "VERTICAL _03ITION B" (red) knob to oroduce

another oinpoint beam of light five centimeters to the left

of the vertical grid line and two centimeters below the

horizontal line.

7.L.5.1.I.9.12 Adjust the "FOSUS" knob to bring the beams into focus.

7.h.5.1.i.9.13 Adjust the "INTENSITY" knob counterclock_ise to partielly

reduce the brightness of the beams. The nuroose of th_s is

to extend the life cf the cathode ray tabe.

•7.5.5.1.1.10 Throw the ECP "SCOPE TRACE SELECTC2" switch to the

"_ _RGIZE" position.

7.4.5.1.1.11 . Throw the ESP "NO. i TCA" switch to the "ON" position.

7.h. 5. i.i.12

7.h.5.1.i.13

Throw the F_]P "PROP VALVE. POWER" switch to the ,,ON" Dosition

and simJltaneous±y take a photograph ofthe oscilloscope

screen display. Measure and record the total response

time per Figure hSA. I_xim_m response time shall be 0.0065

seconds for the 25 ib TOA's and .O21 seccnds for the 85

and iOO Ib TCA's.

NOTE : Adjust the "SWEEP TIME HORIZ. S_S. " (black) knob

to "5.0 millisec/cm" while taking opening response

traces of the 85 and i00 lb propellant valves.

Throw the EOP ,,NO.ITCA" switch to the "OFF" position.

PREPARED BY: DATEIAPPROVED FOR N/_:

.._ ,, # e,("

DATE

97_ I_-15o75-1

@
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lIO C Ill[ E T ][}y l_ll E
dk DfVIS_O_ op I_OIIITM AMKItlCA_ AV,ATION II_C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST _t_iP't,_
MAC

PART NO. 2-DAY CONFIG.{NAA'"

TEST NO..--,LOJ_._J.d3.LSHEET 2"/'7 0F/+13

14-DAY CO_lc S MAC 52-_2701
...... _. NAA 99-1061_$

7.],.5.1.i.13

(cont'd)

7.4.5.z.I.14

7.4.5.1.2.2.2

7.4.5.1.2.2.3

NOTE= If oscilloscope does not trigger properly, readjust

the "TRIGGER LEVEL" (red) knob and repeat paragraphs
7.4.5.1.1.12 and 7._.5.1.i.13.

Repeat paragraohs 7._.5.1.i.IO through 7.4.5.1.1.13 for

each of the remaining TCA's of the Engine oystem.

Clo sing Respons e

Throw the ECP "SCOPE TRACE SELECTOR" switch to the

"DEENERGI ZE" po sit ion.

Adjust the ECP oscilloscope as follows:

Adjust the "A VERT. SENSITIVITY, (black) knob and the

"B VERT. SENSITIVITY,, (black) knob each to iO.O volts/cm,
in the "DC" quadrant.

Adjust the "VERTICAL POSITION A" (black) knob so that the

upper beam is three centimeters above the _hnrizontal grid
line.

Adjust the "VERTICAL POSITION B" (red) knob so that the

lower beam is one centimeteT above the horizontal grid
line.

Throw the ECP ,,NO. i TCA" switch to the "ON" position.

Throw the ECP "PROP. VALVE POWi_" switch to the "ON.

position and then to the "OFF" position and simultaneoJslj

take a ohotograph of the oscilloscope screen display.

Measure and record total response tame per Figure 48B.

Maximum response time shall be .0035 seconds for the 25. ib

TCA's and .075 seconds for the 85 and 1OO ib T3A's.

PREPARED BY:

T. Kni ffifi

cuE e =;Y- .

DATE IAPPROVED FOR NAA:
DATE

R-15075-I • 975



liOCli_ ET D¥ r_[ E
A OIVISlON OF NONTI_ AM..NICAN AVIATION tNC

NAME0FTES 
,0.2-0AYC0NF,G.  "PART

LNA/_

DESIGN APPROVAL TEST

ORBIT ATTITU .DE AND MANEUVER SYSTEM

(SET)
/

TEST No'l_O6156-401r SI_EET 278 OF413MAC 52- 2701
14-DAY CONFIG

NAA 99-i06156L

5.1.2.5

7.4.{;.1.2.6

NOTE: Adjust the "SWEEP T]]4E HORIZ. SZNS." (black) knob to

"I0,0 millisec/cm" while taking closing response traces

of the 85 and I00 ib propellant valves,

Throw the ECP "NO. i TCA" switch to the "OFF" position,

Repeat paragraphs 7.4.5.1.2.3 through 7.4.5.1.2._ for each

of the 'remaining TCA's of the Engine System,.

CLOSE the Frc "MAIN SUPPLY VALVE".

OPEN the PTC "PROPELLANT SYSTEM VENT VALVE" and vent the

system until the "PROPELLANT SUPPLY PRES:_RE" gauge indicates
0 psig.

CLOSE the PTC "PROPELLANT SYSTEM VENT VALVE", the "PROPELLANT
SYSTEM PRES_JRANT SUPPLY VALVE" and turn "HL #1" and "HL #2"

to the full closed position.

Remove the electrical leads from the ECP and oscilloscope.

PREPAREDBY: DATEI APPROVEDFORNAA:

T. Kniffin __

976

DATE

R-_5675-_
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l_Of_i_ ETDYN E
a, OlVllllON OP NO_I_TM AMI'mlCAN AVIATION tNC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST_ AC_

PART NO. 2-DAY CONFIG._M. Au '
LNAA

TEST NO._!O6156-hOl SHEET_OF 41_

14-DAY C_L'='n [MAC 52-_2701
v""_' l NAA, 79-106156

7. h.5.1.3

7. h.5.1.3.1

7.h.5.1.3.2

?.h. 5.1.3.3

7.4.5.1. _.4

7.h.5.1.3.5

7.4.5.1.3.6

7.)_. 5.1.3.7

7._,.5.1.3.8

7.h.5.1.3.9

Propellant Valve Leakage

Install the throat plugs into the TCA's and attach leakage
sensing lines to the throat plug ports. Place the free ends

of the leakage sensing lines in beakers of water.

Open the PTC "MAIN SUPPLY VALVE, and the "PROPELLANT SYSTEM

PRESSURANT SUPPLY VALVE".

Adjust the _C "HL _i" to I000 +i00 psig.

Throw the FrO "PASKAGE "C, D/S PRESS VALVE. switch to the

"OPEN. position. The light above the switch will come on.

Adjust the PTC "HL #2" to 300 +I0 psig. Pressure is now

being auplied to the inlet of the TCA oxidizer propellant
valves. Observe the leakage lines for a period of 15 minutes.

If any bubbles are Observed from a TCA leakage sensing line ,
connect that leakage sensing line to a burette test setup

and measure the leakage over a period of fifteen (15) minutes.

Maximum allowable leakage for each TCA oxidizer propellant

valve is 20 scc for a fifteen (15) minute period. Record

the leakage. If no bubbles are observed, record zero leakage.

CLOSE the "PRDPELLANT SYST_EM PRESSURANT SUPPLY VALVE".

O_EN the "PROPELLANT SYSTEM VENT VALVE" and vent the system

until the "?ROPELLANT SUPPLY PRESSURE" gauge reads O psig.

Adjust "HL _2" to the CLOSED Dosition.

Thrnw the PT3 "PACKAGE "C" D/S PRESS VAL_" switch to the

CLOSED position. The light above the switch will go out.

PREPARED BY:

T. Kni ffin

I_ uY'i

DATE IAPPROVED FOR 'N_:

! ..
DATE

r_-15o75-: 977



1_O Ci_ ETI_Y r_ E
A DIVI_ION OW NOC_TM AMt_ICAN AVIATION _NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAME OF TEST--___-C'I_;-,'_IC_,

PART NO. Z-DAY CONFIG. ,FMAc
LNAA

TEST No .....IO6156-hOIpS,,HE/T 280 oF/.13

. '{ . _ _.

7.4.5.1.3.12

"_.4.5.1._.13

7.4.5.1.3.14

7.4.5.1.3.15

7.4.5.1.3.16

7.4.5.1.3.17

7.4.5.1.3.18

7.4.5.1.3.1_

7.4.5.1.3.20

7.4.5.l.3.21

7.4.5.l.3.22

7.h.q.l.3.73

CLOSE the "PROPELLI_IT SYSTEM VENT VALVE".

OPEN the "PROPELLAV_ SYST_ PRESSUPANT SUPPLY VALVE".

Throw the PTC "PACKAGE "D" D/3 PRES_ VALVE" switoh to the

OPEN position. The light above the switch will go on.

Adjust PTC "HL #2" to 300 +iO psig. Pressure is now being

applied to the inlet side of t_he TCA fuel propellant valves.

Observe the leakage lines for a period of 15 minutes.

If anF bubbles are abserved from a TSA leakage sensing line,

connect that leakage sensing line tea burette test eetuo
and measure the leakage over a period of fifteen (15) minutes.

Maximum allowable leakage for each TCA fuel propel]ant valve

is 20 scc for the fifteen (15) minute period. Record the

leakage. If no bubbles are observed record zero leakage.

"CLOSE" the PTC "MAIN SUPPLY VALVE" and the "PROPZLLANT SYSTFM

PRESSURANT SJPPLY VALVE".

OPEN the "PROPELLANT SYSTLM VEldT VALVE" and vent the system

until the "PROPELLANT SUPPLY PRESSURE" gauEe reads O Dsig.

Throw t he PTC "PACKAGE "D" D/S PRESS VALVE" switch to the

"CLOSE" position. The light above the switch wSl] _o out.

3LOSE the "=RO_]LLANT SYSTE _.VENT VALVE".

_LCG_ the a._C "MATN S_?LY VAlVe':

OPEN the _T,C ,,SLrPPLY VKNT VALVE,, and vent the r,ressure until

the "SUPPLY PRESSURE" gauge reads O DsJg.

PREPARED BY:

T. Kniffin
DATE IAPPROVED FOR NAA:

DAT£ I . i . "

DATE

978
R-15075-I
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A DIVISION OW NOPlTH AMKmOCAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST. ACCF_2TANCE TEST

PART NO. 2-DAY CONFIG._MA. G

7.A. 5.1.3.24

7.4.5.1.3.25

TEST NO._!C_156-401 SHEET 281 OE413

14-DAY CONFIG.[_C 52-5P701
L NAA 99-IOA156

7.4.5.1.3.26

7./,.6.

7,.4.6.1
%

7.4.6.1.1

7.4.6.1.2

7.4.6.1.3

7.4.6.1.4

7.4.6.1.5

PREPARED BY:

T. Kniffin

CLOSE the PTC "HL #i", "HL #2" and the "S[_'PLY VF/_T VALVE".

Remove the leakage sensing lines from each of the TCA |eal
flxtuwes.

Remove the TCA seal fixtures from the TCA's.

Liquid Calibrat$on

Preparation

Remove the isolation valves from PACKAGES "C" and "D" and

attach in their place the CARTRIDGE VALVE RF21AC_M_NT

BLOCKS (P/N 99-103326) as shown in Figure 17.

Attach to the PACKAGE "C" CARTRIDGE VALVE RF2LAC_NT

BL(EK a flowmeter (F3), a delta P pressure transducer (Gs) ,

a pressure transducer (G4) and a temperature sensor (T1)
as shown in Figure 49.

Attach to the PACKAGE "D" &ARTRIDGE VALVE REPIAC_MF/_T

BLOCK a flowmeter (F;), a delta P pressure transducer (Gs) ,

a pressure transduce_ (GI.) and a temperature sensor (T1)
as shown in Figure 49.

Install a throat plug (P/N 9017831 or 9017844) in each TCA

with dra_n lines to handle the test fluid discharge as shown
in Figure 49.

Fill the Engine System oxidizer propellant tank with Freon

TF per paragraph 6.1.3.1.2.1. '

NOTE: Do not remove the Facility Vent Valvean_line

connected to the "OXID TANK V_NT - 6".

J,- V

DATE[A_ FOR NAA:

:.,<j/yq,

DATE

979



I:iOCI_ ET DY _ E
=. DIvl_,tON OP NO_q_H A_E_ICA_ AVtATtON tNC

©
DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7')

NAME OF TEST. ACCF2'rANCE TEST

PART NO. 2-DAY CONFIG. JMAC"
I.NAA

7.A.6.1.0

7.4.6.1.7

7.4.6.1.8

7.&.o.i.9

7.L.6.1.10

7.4.6.1.Ii

7.4.6.1.i,:

7.4.6.1.13

PREPARED BY:

T. Kniffin

TEST NO.I.u61>6-401 _SHEET 28____2_OF413

14-DAY CONFIG [MAC 52-52701
L NAA 99-106156

Fill the Engine System fuel propellant tank with isopropyl

alcohol per paragraph 6.1.3.1.2.2.

NOTE: Do not remove the Facility Vent Valve and line

connected to the "FU_ TANK VE_T - 4".

Remove the resistoflex caps on the F/ugine System "HI PRESS

GAS TEST PORT - 2", and the "HI PRESS GAS T_T VALVE- 2A".

Install the test facility service connections as shown in

Figure 49.

OPg/N the Engine System "I_I PRESS GAS TEST VALVE - 2A".

Assure that the Engine System "OXID T_LNK VF_T VALVE - 6A"

and the "FUEL TANK VENT VALVE- 4A" are_nthe full open

position.

Disconnect the electrical harness at the TCA fuel propellant
valves.

Connect a 3000 _i00 psig HI supply to the "Hi PRESS GAS T_T

PORT - 2" as shown in Figure 49.

Provide 28 VDC to the E_.

/>_j -.
Rev. B/_' _" -*'...._ Date %- ":'-'"

980

DATE

DATE

APPROVED FOR NAA:

fC" Y

DATE

P_--15075-I
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1_-O CI_ ETOY N E
A OlVtilON OF NOMTH AMEmlCAN AVIATION. ;NC

@

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST.. ACCEPTANCE TEST

PART NO. 2-DAY CONFIG.-_MAC
L NAA

TEST NO. i06156-A01

14-DAY CONFIG. {MACNAA

SHEET 283 OF 413
52- 52701

99-106156

7.A.6.2

7.A.6.2.1

7.A.6.2.2

7.&.6.2.3

7.A.6.2.3.3

7.&.6.2.L_

7.&.6.2.5

Test Procedure

OPF_ the facility GN 2 supply valve.

Instrumentation shall be in accordance with T!ble II and

Figure A9. Data shall be recorded continuously during TCA
operation.

Actuation of the TC&'s shall be effected in the following

manner: ,,

SeC the TCA No. 1 switch on the _P panel to "ON" position.

Throw the ECP "DC POWer" switch to the "ON" position and

hold for the duration specified in the "Signal On Time"

column of Table 3.

Sequentially perform the operations of paragraphs 7.A.6.2.3.1

and 7.A.6.2.3.2 for the subsequent "Test Operations" and

TCA NO's" of Table 3.

Reinstall the electrical harness, P/N 99-501805, connections

to the TCA fuel propellant valves.

Disconnect the electrical hraness, P/N 99-501805, at the

TCA oxidizer propellant valves.

PREPARED BY:

E. Charles

1%-15075-1

DATEIA_D POR N,_:

io ,

DATE

i i |ll i ,

981



I_IOCK ETDY_ E
DIVISION O_ NOMTN AMi[_ICa_ AVI_ViOr_ 'NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NAME OF TEST. ACC_TANCE TEST

PART NO. 2-DAY CONFIG.[ MAC
LNAA

TEST NO. 106156-401 SHEET 2____OF 413

MAC 52-52701
14-DAY CONFIG. LNAA 99-106156

7.4.6.2.6

7.4.6.3

7.4.6.3.1

7.4.6.3.2

7.4.6.3.3

7.A.6.3.A

7.4.6.3.5

7.4.6.3.6

7.4.6.3.7

7.4.6.3.8

7.4.6.3.10

Repeat paragraphs 7.4.6.2.3.

Post Test

CLOSE the facility GN 2 supply valve.

OPEN the Facility Vent Valves connected to the "OXID TANK V_

POHT - 6" and the "FUF.L TANK VENT PORT - A" and allow the

pressure to vent.

Remove the test facility service connections of paragraph

7.4.6.1,8.

CLOSE the "HI PRESS GAS TF_T VALVE - 2A:' and replace the cap
on the "HI PRESS GAS TEST POHT - 2".

Re.install the electrical harness, P/N 99-501805, connections

to the TCA oxidizer propellant valves.

Perform the procedures of paragraph 6,2.2.1.1 and 6.2.2.1,2.

Disconnect the ECP electrical connections to the _ngine System.

Assure that all the _gine System manual valves are closed

and that the resistoflex caps to the access ports are

properly installed.

NOTE: Torque values of Table I shall be utilized.

Prepare the _gine System for shipment in accordance with

paragraph 3.3.1.

Reduce the test data in accordance with paragraph 7.4.7.5.

PREPARED BY:

T. Kniffin

H. 2.-&,/

DATE

I_TE

APPROVED FOR NAA:

It" v C#

DATE

982

R,-.]5o75-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET) .. "

.o

TEST NO,_-, SHEET 285 OF _

.. 14-DAY CONFIG. % i_'-;_7} 6N ". .....

7.h.7
7.1,.7.1

Component
Name

Serial

• "o ;¢
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OtVISION OF 'IPcORTN AIdI_III(_AN AV/41bTI(_N |N_

j

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEuvER SYSTEM

, (SE7)

NAME OF TEST Ar¢'_"F3:'I'ANCE

MACPART NO. 2-DAY CONFIG. NAA

TEST NO.._ 106156-hO1SHEET 28--_60F. 4]'3

' 14-DAY CONFIG. 1, NAA 9-i061

_.h.7oI : .
(toni'd)

Component, Part Number . Serial
Name Rocketdyne MAC Number

t Z- _A IOl - _ ?t "-.."_,,t_ ,5",l_ _,5-_ %.":.)

,'-_,

..... ._o7Stlo-=1 _;¢ _'zTot-z77 ._:t 60

TCA #12

TCA #13

TCA #zh

TCA #15

TCA #16

CERTIFIED FOR _cI}O,_KELL(_II_T[

I @ ;2_A,AA_

)

_ ZZ, _388 "'$'-_s'_ z)ro /A-_--.rF _ "
GF

PREPARED BY: DATE F_RF(XR;RZD BY: DATE WIT_IESS_D FOR l_,Alf DATE

-D;'

"%.

©
•-- '\.

98,'_

i/. 30"_'_ /

.:j

_E_I_IED B.YU_A,F _-_ IJ PATE
l, l= 1''}',J! •

I

@
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i

DESIGN APPROVAL TEST :

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7|

NAME OF TEST.. ACCE_rJ_c_

PART NO. Z-DAY CONFIG'{ MACNAA

7.h.7.2

TEST NO... ZO&156._L.O1 SHEET 287 OF 4131
," " c_-52701

,4-DAY CONF,@.{ N/_- Q_,,. Lo6,t._

7.4.7.3

PREPARED BY; DATE;

Proof Pressure of _ne STst, u

The Engine Syste_ "aas subjected to a proof pressure test
in ,accordance with paragraph 7.2.3 y_ (Yes or No).

Remark., , __

_, _=u_m "rh'ar was iP,r-_v,v ,,,u' __

Gross Ex+_ernal Leak Check

©A
,f_" !

Calibrated Leak Rate

(Per Paragraph 7.h.4.20)

Calibration _eak _ate

(Per'. Paragraph 7._.4,2J;)
-;.

°
.

#

F_=RFOR_:ZD BY: DATE WITKESC,__D FC_"F_:' D&TEjCF.RT, IFIED .FOR McDONNELL. O&TF.

,_ .; , : . . I ,"_.. ,., I%-!/_/_'' :'_-/v_'_,./'_,,
_ .,_'._./z_ ] ' _ _k£ _' 'I l_'Z. _'t'_ "" -_-_,,_,_7,_u-_" _ _ . _ _ _, j. _ . - . _.....

/"J/_. , .¢ ! 4, ,._ _\'.." ,4% lv'_w_ _ us_..'.,- DAT_

=

1_-15o75-_ . _ 9s5 -



l_tO C K E T DYr_i 1_.
• 'A OIV(QI_:_N OW NO_TM AMIE_ICAt,,I AVIATION. _NC.

INTERNAL LETTER

North American Aviation, Inc.

TO

Address

SUBJECT

R_I_ERENCE

Those Concerned

SE7 Engine System (S/C 3) DAT

(a) Test Procedure 106156-401

(b) OFR 15762R

DATE-

FROM

Address

IL 438S-5254

2 December 1964

Gemini DAT-RAT Unit

D/896.388

During gross leak check per paragraph 7.4.4 of

reference (a), thrust chamber #4 (P/N 20816C_-21,
S/N 4057179) was found to be leaking at the weld

joint between the fuel propellant valve and up-
stream tube stub and at the fuel side orifice
holder.

Mcbonnell AircI_ft Corporatlon and Rocketdyne

have agreed that the TCA is to be replaced and

testing is to continuebeginning w_th paragraph

7.4 except that paragr_h 7.4.4.14 through ?.4.4.27
shall notbe repeated, b_cause Rocketdyne feels
that the original calibration curve _s still

T. G. Kniffln

Gem_i L_-RAT Unit
"l "" %

/_ J. D. Mavr_genis_ f _. _. Eide
J/ MAC Engineering Supervisor

,_ -- _-_ V Gemini DAT-RAT Unit

m

986
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No. Date

©

ACTION
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ACTION
TAKEN

RO CI_ ET]D¥_ E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY •CLEAR AND CONCISEeUSE INK

Serial No -_/_f'{_ s / ,

TE_-
E_-. No./_ _ #_-a- _oI

Model S'E - '7'

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN < CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Date

ACTION
TAKEN
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M I_IVIIIIO Ill OP I'iOMITI,I AlilIIItCAINI AVI44TION. IINl_

DESIGN..APPROVAL. TEST" ""

ORBIT ATTITUDE" AND MANEUVER. SYSTEM :

• (SED_

NAME OF-TEST C,__L_c_._CE_ T_,_'

PART NO, 2-DAY CONFIG,_ MAC
... ,. • I:NAA......., ,

TEST NO,_Z051_6-b01 SHEET 288 OFIO.3 !,
-14 "'AY C_" ="_ ]'MAC 52-52701 ...... _ "" I .

..... -_' '*"_'""t, NAA- 99-106156. - - -, --- I
.... • - o ......... |

!

©

tt?.h.7.

ont'd)

0

0
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_1110_ O_ INIOmTI-O A_dI_ICAI_ AVOAT*OI_ I_

' °

inl I I i

DESIGN APPROVAl. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(sET)

O

0

Q



t

i

\

i

.°

1 •

NAME OF TEST ACCEPrJLNCZ

MACPART NO. 2-DAY CONFIG. NAA

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(sEll -

T 291 Lr23"
TEST NO. _-,_-I _ $HEET..-.-----_....----

14-DAY CONFIG. t NAA_

?.b.?.3
(continued)

If it is necessary to perform a poi_ leak c_ck per

paragraph 7.h.4.44 enter locations of leakage here.

_Rafer fo ¢3 - 5;zs',-/

V

- ,,± | , ,,i , , , , _ :

, ,, m, | :

7.L,.7.5 Checkout of Propellant Valves •(Reference Par._graph 7.h.5.1).

Opening response time
25 Ib TCA' s,

t

Oxid Valve ,Fuel Valve v-_-.-

TCA #2 OO,_9 _. _ ' I . - . 1_O3,5_C-:-'(.0065 sec maximula)

?CA #_ .0 _ .. ,00.38' (.0065 sec max:Lmm=)

. ° ° _ ........ ....... "

• " I /J..-,¢.- C' "

/ ' • ,,_; ; _ "-

,,_- , , _

]%-_5075-_
• . 99]:

• °
t
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A OeVilblO_ O_ I_vO_T_4 AlliIIqICA_I AVIATN_4M. Ol_al

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

, (sET)-

NAME OF TEST. ;CCSI_-A-N.CE '_'

PART NO. ?.-DAY CONFIG.{ MACNAA

TEST NO._O6Z_6-h01 SHEET 292 OF 413,

fMAC q2-52701 i

14-DAY CONFIG. t NAA_ :"

"L

25 ib TCA's
Cxid Valve

TCA #? _ ,__ _-:.._

TCA'#8 =j_ @ ":;

8_ Ib TCA' s=

TCA #ii

TCA #12

Fuel Valve

•oo_;_@ (._5 sec=a_==)

V

o_idwzve F_elValv&_;_:,

_ _'>_ (.o21,_c,,,,,_=,,,,,)
I

iOO Ib TCA'S:
J

TCA # 9'

TOA #:10

TeA _3

TZA #1b

TCA #15

TCA #16

Oxid Valve

._ ©

Fuel Valve

• O/YO _ .@(.021

©• 0170 ...... (.o21

._/_3" _ (.o2_.

sec maximum)

sec maximum)

sec maximum)

sec maximum)

sec m_'_,_)

sec maximum)

PREPARED BY: DATE F_.RFO_42D BY: _- DATEI

///_ /' ." ,/ ,: _.

/Z d _'/

992

-- L Jj _ (.4._ _,v'_.tP /Z-'Y _':-_

o_.'. 2k _'_ -_. z . f ,, _.._- ,
/

[
_-1_o75-1

©

@

U
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.
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• • . ,

j " n ,u , , ,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAREUVER SYSTEM

(SE7)

NAME OF TEST ACCF._JL_C_ TEST

PART NO. Z-DAY CONFIG.,_MAC"
N_t

7.L.7.ll
(continued)

4 •

Clo'stng response time
25 lb TSA's:

• -..

293 _.3
TEST NO,_O61_6-hO1 SHEET...__

14-DAY r_Jme. J'MAC_
........ _. NAA_

Oxid Valve Fuel Valve

zcx #z _0017 .;00_,5" (.0o35 sec

,,¢e_x ;,-' - -- \ _":.._"

TCA #6 _ ' _"\' " " _ "'-_ : . O0 _,, 3 @ ('.0035 sec maximum)

_ _. _

8,_ _ TCA' s:

o_e w,_ve z_ez va_e
-..-L_ • .,

©
.. _.

. _':..-.-:::,:.. . .,-j_._,,-

IVf _, rA'Z'-L_ ./_.-J -,,-y .

PREPARED 13Y; DATE PF_RFOTd,;EDBY: DATE WITI_E,_,,,._DFOR KAA, DATE

'_ / T. :Znittin I'-z.-_,-_ ,,,." l

7_ 993p_-_5o75-_



IlL OiVIBiO_ OB NOqT_ AI_INiGAN AViATiON. ll_¢i

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND E_ANEUVER SYSTEM

NAE_E OF TEST_ ACCgFTANC_" _"

_MAC
PART, NO. 2-" "" _,CNFIG.LNAA

(SET}

TEST NO I06"I-_.6-L'OISHEET Lx)4 OF..
b.l.3

E_AC
14-DAY CONFIG. { NAA, _99-106isbKP-c.'>701_

?.i,.?.h
(continued) .

100 Zb IC*' si

TCA. #9

TOA #Io

TOA #13

TO, _Zb

_C, #Z5

TCA #16

Leakage

25 ib TCA's,

Oxid Valve .. Fuel Valve

.... -_ U-'A ' _"

_.•,,so _ .o_ _.o_5,oc,,,==)

Oxid Valve Fuel Valve

"_' _ !'_?_ "(20 scc/15min max)
To,_ ,,. z_o

TCA #3 i _ . _ _ O l_ (20 soc/15_in rex)

. . ",_-_,'I_OI,_L_ i'20 scc/l_min max)

• /,-- . - . • ,j
L..

L

99z,

OATEIF.7-RFOR2_DBY: I;iATEJV;ITI_E_ST.q)FOR Iq.A" DATEIC,F.RTIFI.T,DFO;:LI,_c43O."JIQZl,.I-DATE

I ,,I ,..Ol/;,,://ei4".:-->'" I _', ,iX _¢i-e:---!('_,__ I _ _, r,,.xg
I__.,!';-_7,-., I,.," ," '"_-"IV_ _,_-7÷.,r7;7;-_

! I '__° "- !
1t-15075-1

0

@

A

U
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A OIVl6DOkl 0 Ir NO IlTb4 Al_erllllCAkl 8VIA_'N_INI, le,l)e

i ii

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ACCEPTANCE TEST

• " [MAC
PART NO. :>-DAY CONFIG LNAA

TEST NO. 106156-LOSHEET 295 OF 413

[MAC 52-5270_
_4-DAYCONFIGLN_ 99--_6



]1_- O C L"K(Z]_E_"-JI" _ "%k" I'q_,I E
ik Oovtl&lO_ OJ" _,0 mT_ A0,at maCA,.. AVt_T,O_ _,e¢

, , ,,. . ,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAIL_ OF TEST ACC_I_AN_

PART NO. 2-DAY CONFIG. _}.:AC
NAAl

• t _ 296 )413
,TEST NO. I_----_._5-_---_£O]3H:ET_ OF__

L',AC 52-52701

14-DAY CONF,G.
I II

,,. _ NAA 99-.!_)!56

7.4.7.5 Liquid Calibration ,

=" Test ' Test Parameters

i Oxidizer Svstem Fuel System
eration Pressure Delta ?r 'Tec,p Flow Presaure Delta Pr Temp

psig psi F gpm psiE psi F

(1) . (3) (5) (7_ J (2) (_) (6)

Flow

gpm
(8)

0

0

PREPARED BY: DATE WITNESSED C_ I N_: DATE "i

T_ Knlffln - f_--..,.... --:_,.,
• ...,._.i • ,c;,v .6. /:'.* .,_.,.._,

. . .... /h,r,;

" " __--,'." °- ,./9k_l

PERFORM Ep BY: DATE,

" 1" r / @_

• . ° . . I

. • .:

CERTIF!D F.OR MIDONNELU _,_,TE j

%

"-Q.

,°,

R-i5075-1 " 0
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_.._ C E,,C._'IP L%,_"LII",Z.I

,. ,,,

DESL3N A::FRO\_L TEST

ORBIT ATTITUDE AND MAN--UVZR SYSTEM

(SET)

NAk_. OF TEST ACCEP'I'ANC-_TF,ST

PART NO. 2-DAY CONFIG. ,FMAC
l _CAA

"/. 4."/. 5 (continued)

Test ' '"

TEST NO IC_I56-J.D ,,,,- 297 "• " _ .:ET OF__

,,- r:.AC
14- DAY CCN,-IG.t N'AA..'99-10Si_} . .

• Te_t Par&meters'

f' f '_

Operation
PressuFe

psig

' 2.O(a)4/28

2p 2.7 _ I

Oxidizer System _, I
Delta Pr Tezp Fio_" Pressure

psi F gpm psig
(}.)__!.(5) (7) (2)

Fuel Sy.stem
Delta 1_ I Temp Fl_o'_

psi I gpm
(!_) !..{_1 (81

( ) Denotes instrumentation transducer location,

PREPARED BY:

T. Kniffin
DATE PERFORMED BY: DA E WITNESSED' 'FGR_NAA: DATE

R-15075-I I .

J,

VERIFIED BY USAF: //j._ D._,TE

n

//

t

e

• 997

_'". t_,-_,



_, _l¥11gON OF NORTH AM[RICAN AV*ATION. INC

INTFNNAL LETTER

North American Aviation, Inc.

TO

Address

DATE

Those Concerned FRO_

Add res s

SE7 Engine System DAT (S/C 3)

(a) CFR 12941R

SUBJECT

REFERENCE

IL 4388-5287

17 December 1964

Gemini _T-RAT Unit

D/896-388

During Liquid Calibration per test procedure 106156-401
TCA #8 demonstrated a flowrate on the oxidizer side which

• Y

was approx:mately one-third of that which was expected.

McDonnell Aircraft Corporation and Rocketdyne have decided

that TCA #8 is to be replaced and that after replacement

the following testing is to be accomplished orior to ship-

m_nt of the Engine System to Santa Susana Field Laboratory

for hot fire testing:

l. Conduct proof pressure of the propellant manifolds

in accordance _dth paragraph 7.h.3 of test proce-
dure 106156-401.

.

@

Conduct response and leakage tests of TCA #8 in

accordance with paragraph 7.h.5..

Pressurize the propellant manifolds with helium

to 125+10 psig and perform a leak test of the

rework-braze joints with a mass spectrometer using

the samplSng nrobe technique.

Perform liquid calibration of TCA #8 per test pro-

cedure iO6156-hO1 with the exception that the

cartridge valve replacement block is to be modi-

fied such that no safety fluids (alcohol or freon)

are allowed to enter the Fropellant tanks. Instead,

safety fluids are to be supplied to the cartridge

valve replacement block, upstream of the flowmeter
from an external source. The external source shall

be pressurize to approximately 300 ps_g such that

the pressure immediately downstream of the flowmeter

during flow conditions is 295_+5 psig.

Upon completion of liquid calibration the propellant

• manifold shall be pressurized with GN2 at 50+ 5 psig
and the TCA solenoid valves actuated _or ten-mlnutes

•minimum toremove safety fluids.

i

" 998 P¢-15075-I

0

@
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Page 2

As the abcve steps are completed the following data is to
be enteredz

I. The propellant manifolds were subjected to

proof pressure of 450 +_Spsig for 3minutel

_(yes or no)_ o

@

_sporme (_CA#8)

Oxid _el ..
u

©
+OpesingClo ._._L_ sec.o___ ,a_o035 see maximum)

. ',9_

Leakage (TCA #8 ) _E_O,_(_I20 scc H_-5 _ maximum)

The rework braze Join_were leak tested. No leakage

was indicated ____true or false).

4. Liquid Calibration

Eide

Supervisor
Gemdni _AT-RAT Unit

Oxidizer System" . .

Pressure (psi_ _q 7(i) Pressure (psi_.) :- S_(2) "_

(3) Delta P. (DSi). :'_(4) Delta P (psi), ;','__

(5) Temp (F) " _ &2 (6) Temp (F) .":_--_Lf_---

(7) Flow (gpm) .:._._._(8) Flo. (gpm) ,_

f

T. (_. Kniffin
Gemini D_T-RAT Unit

S. Scott

MAC Engineering

5
!

• _ -- JII I I I ! ii

999

• __ .__, , , , ,



Ent'd
DCP By &
No. Date

ACTION
TAKEN

I-
@

ACTION

' 7_ a_SL,J.';L

IlO C 1[_ E'-[" D¥I'_ E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE,USE INK

f

Serial No, L/'_//_:_ 7 _ / q

O.g. No.q 9- / n{-//-/'

Model "_" _-'//.._

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

I I I I

,J

,CLEARED BY

Mech. Lead. Insp.
& man & &

Date Date Date
iiiii ii

"/'</_Z_ _.' __............................. ,_ _.
/'- 14" .o_I._--

ACTION _-',.4 __," _ _'.._-Z_ c_)/_L/(._7"l_:_l /"

TAKEN . . - _ _7',_ _ _ " @

! ± ,e

ACTION
TAKEN

,or ,'_,_- /__ 7"-0 7-/-#/4" F(I /z /.. ",t <ox t #_ _

, x _I

I_/

0

0

0

i I
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IltO C I( E T I)¥ l_l_I E
& DIVIIION OP "I_OFITH AMIEmlICA_# AVIATION. ING

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST_ MISSION _UTY CYCLE-HIGH TEMP. TEST NO..,.IO6156-401 SHEET__L

{_1_ { MAC 52-52701PART NO. 2-DAY CONFIG. 14-DAY CONFIG. NAA 99,1061_6

7.5.2.1.1

7.5.4

Mission Duty Cycle HIzh Tempe_rature Test

Conduct the _'Ission Duty Cycle High Temperature Test in

accordance with the applicable ganeral require.ents of

paraggaph 6.4.1 and the specific requirements of

paragraph 6.4.2.2.

Fa i i ures -

Determination of any system or component failure shall be in

accordance with paragraph 3.6 and'the following:

Any physical damage to or malfunction of the SET EnEine

Sjstem or integral component which precludes satisfactory

attainment of t!:e test objectives of tYe S_ Design

Approval Test Specification shall be considered a failure.

Propellant Utilization Determination

Determine _nd record the pro_ellant utilization and

pnrtlally detank the Engine System in preparation for the

Hot Fire Calibration Test of paragraph 7.6 by performing

the post test procedures of paragraph 6.6.2.1. Propellant

utilization and refill d_ta obtained while conducting the

procedures of paragraph 6.6.2.1 shall be recorded as

required _n p_ragraphs 7.5.7.3 and 7.6.7.1.3; Propellant

Utilization , Mission Luty Cycle - High Temperature, and

Propellant Loading Hot Fire Calibration Test respectively.

Data reduction shall be in accordance with paragraph 6.5.

IPREPAREDBY:
E.Charles

_-15o75-i

DATE ! APPROV£D FOR NA.&: OATE
!

,7

1001
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A OlVllllON OI IP NOATI't AMENIC:AN AVIATION. IN¢

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST _F)C HIGH TF3_F2ATUP.E T._GT .

f MACPART
NO. 2-DAY CONFIG _LNAA.,

TEST NO. 106156-&QJIrlEET,__

fMAC 52-52701
14-DAY CONFIG "LNAA "_'q-1061 §6

7.5.7

5.7.1

7,_7.1._

Test Data

Pre-Test Data

F_iDe Szste,_ Identification

Engine System Name _-7

McDonnell Part No.

Rocketdyne Part No.

OAM.$

5_,-,f,_?o/

99-/_/S&

Component 1
Name

Component

Package "A"

Component

Package "B"

Component

Package "C"

Component

_ackage "D"

Component

Package "E"

Pressurant Tank

Fuel Tank

Oxid Tank

J_9_u!_r

Part Number

Rocketdyne

_s7oao

Io3&,5",.T_
/w'ds--._ _ 0 70 "Ta .21

_c

,.,_-,.,'.7 7d/-,2. 3 5"

_a -.5",270/-,237

•.5-a-_ 7ol-/75".

..Y2" ,5"; 7o/-/_
._',2 -.._2.'70/- a/ /

,_.4-_a 7o/- /77
,_a- S,a 7 ao -/7 Z

Serial

Number

._'_"_ 3/

_/_d-$393

13"i_

PREPARED BY:

E. Charles

[
1002

P_5o75-_

©

0

©
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DESIGN APPROVAl_ TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST .MDC H_H TE_ATURE TE'..-'T.

PART NO. 2-DAY CCNFIG/MAC
LNAA

TEST NO. IO6156-AO1 SHEET__ OF.

[ MAC 52-52701
14-DAY CONFIG LNAA 99-iO6i§6

7.5.7.1.1 (continued)

Component

Name Rocketdyne

PSOV (OXID)

PSOV (FUEL)

Component

Package "A"

Cartridge

Component

Package"C"

Cartridge

Component

Package "D"

Cartridge

Component

Package "E W

N.O. Cartridge

N.C, Cartridge

TOA #l

_TCA#2

TCA #3

i ,,?

i )
'.4'

,%C'

Part Number

MAC

A/AS- A ZOTS T3- t

Jws_,

• A/A..s'-agoSaT/-/

Serial

Number

._'.a- s'gom'_-

,r_a

•S'=" ,_ 7o@ .,&ol

_.a.,.<'a.'z_-,,@.o o _s6

;,.q /

_r__

PREPARED BY:

E. Charlee

DATE

,,,._,,_/,+._i,_._oi _:/_.Y/v_j/.....+/v_.,..-
v.-..+-,.IC+. ,. @ ,+_+++,,o++.®-,.,,+++_

' ' i i

'! lOO3

I,
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND r,'ANEUVER SYSTEM

(SET)

-_-_ _*- • .-k-L:_ ,J.-sNAME OF TEST

/MAC
PART NO. Z-DAY CONFIG LNAA

TEST NO. 106156-LOIsHEET_

{XX
_OF_

7.5.7.1.1 (continued)

Component Part Number

Name Rocketdyne MAC

TCA #&

TCA #5

TCA #6

TCA #7

TCA #8

TCA #9

TCA #i0

•TCA #ii

TCA #12

TCA #13

UZ_

TCA #15 •

TCA //16

t
I,_ .C.

,aqg /6o- a/

o 7-<¥0-al

= o;r_o.= /

; o7_¢'a: .a__/

,_97.¢':/'0-._/

Serial

Number

.#'0-.4"._7_'..._'2"7

,_- .5"_ 7o/-; 77

_o_-¢769

S,g s E _ s-(_

PREPARED BY:

E. Charles

I00_

DATE] PERFGR_JEDBY:

• I ' -],,

J

. _"_-_CER_,/FIED FOa _,f.DO,NNI_i..,DATE

a!? )_

1_15075-].'

@

O
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NALAE OF TEST ,(,'I)CHIGH 'I'T,i..TP._AT"RF.TT_

/MAC
PART NO. 2-DAY CONFIG LNAA

TEST NO. IO6156-1_O3sHEET__OF__

[ MAC :,.,52-52701
14-DAY CONFIG LNAA "]9-108156

7.5.7.1.2 TCA Threat DJamete_ Data

TCA

TCA #1

TCA#2

TeA #3

TeA #&

•TOA //5 "

TCA #6

TCA #7

TCA #8

TCA #9

_A #1o

_CA#1].

TCA#12

TCA #13

_A #14

TeA ,#15

_A //].6

Throat Diameter a inches Pre.-Test Post-Test

.3 S-7_ .3K70

' .$s75 .3£7_

•35"7/ .3&'?l

3s7I .ssvz

•S_'7_. .._s7,7

•.3_'7/ .3s_7

_ ,&7._ . &'too

_ .[,7_'. , ._

. ,7_f_ ._ _,_oa'_"

_ .?//& .'7a17
:7o gg .(#l_I_

PREPARED BY:

E. Charles

-- 1 .....

_-15075-i

OATEIPI'-RFORL{ED BY: DATEJWIT_E$._O,FOR _¢_A; 9A_EICER',_=_9._[O_,_cOC_'_NL-LL[}AT_
I /1]. , I _ :'_ t :, _/. ,w. /.-I _ _'L.____z._u-------_-/- .. L

• . __
, I

. .110051

q_ _ _ •
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RO C K E'-I" I)¥ r'_i E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE EN;,,.f CLEAR ,._ND CONCISEpUSE INK

Dwg. No.9_?-/_d/d/

Model _ _---'2 ©

DCP Ent'd
By &

No. Date

I

;(

ACTION
TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead- Insp.
_---'-_ ., & man & &
_ . , Date Date Date

I ..... , , , I

PARTNO.THE b_,m _c_,_r_ k)q 9_ _.z_ .qs!J " "2_____._

©

ACTION
TAKEN

.6"7

ACTION

•TAKEN

/

}

/- /:.?-6s--

jd PARTNo.::7¢w f//,._:_:3_._

TAKEN - ,. / - ;¢I _"

i

# i,.'_

:©

%
....... II ' ,1_

PART NO. _ ooC/g 0 .2?/ _ ._id_.713_ / Tdl_ _f3 "_vP-rff A/o'T- .6//,?V_ ,;Dd'_,v,,__/c_/S

Fea. !4oY F/_._F _T.

0

©
TAKEN i

_oo_ /:_,_,,_.,_ ___ J, - /::_ ,_ /!._-_5o75-_
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DZSIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET]

NAP,_ OF TEST HDC HIGH T]_PERATUg.E,T_T

PART NO. 2-DAY CONFIG. [MAC
• L NAA

TEST NO. IO6156-tI_HEET__OF__
r 52-52701, t:AC

14-DAY CONFIG. 'lNAA _9')-106156

7.5.7.1.3

7.5.7.1.3.1

7.5.7.1.3.1.1

7.5.7.1.3.1.2

7.5.7.!.3.1.3

7.5.7.].3.!.&

7.5.7.i.3.2

7.5.7.I.3.2.1

7.5.7.].3.2.2

7.5.7.1.3.2.3

Propellant Loading (Pre-test)

Oxidizer Loaaing +"

Pre-lfil] Oxi_+-zer Supply Volume, Vol and Temperature, Tol

(paragraph 6.1.2jl.l.&.3) _..5-1 +,
Vol=.,<"9_o. in_ ._Tol=._ _/+_ °F

Post-IBfill Oxidizer Supp]_ Volume, Vo2 and Temperature, To2

(paragraph 6.1.2.1.i.A.8) F._'/

Vo2= /14/d in3 To_= F/._/ °F
RE,"- _ap _o +:_ .r¥7"

Dete_ne Oxidizer Vol_e, V_l at [T O +To2 ] fromFigure 22. V _ = _'?_V in_ 1 2

_. o . * 0

Oxad/zer Vol_me Det_ked) Vdo

Veo= 5_38-Vgl - ,_,f t,_

Fuel Loading

Pre-_ill Fuel Supply Volume, Ve_ andTemperature, Tfl

(paragraph 6.1.2.1.2.&.3) /:;3, ,._"..,<'_" o "

.vn = f_/Z_ _y _f_=._. Z ,
A_':', - _+_,_ _:, +._,..i._ • _/7"

Post-_ill Fuel Supply Vol_ne, Veo and Temperature, Tp9
(paragraph @,_,-l'_'_i_) .6,/, _o _._',_, _/, _' /0. 0"',,,_ "-

Vf2 -/_:f 6W_4" in3 Tf2 - _°F

REK ocp * _,o:i_!:9
Determine Fuel Volu_,e, v_: at. ,_ Tf_ from Figure 2&.

iz.C._r_ I I " _ --------J
I I I IVZ_:o _P.r: _,',+-mI

I I I I • 1oo? _,I
....... :_._-__ _--- ,:...._.+ ___-<++,.,

0



A OlViillON OF NOIIITN &ldllllliCAN AVIATION IN(= ©

C,'-SIGN AP?;_OV,,',.L TEST

ORBIT ATTITUDE AND MANZUVER SYSTEM

(SE7)

!

NA_._ OF TEST MDC HIGH T_],IPERATURE T_IST

PART NO. 2-DAY CONFIG. _'MAC
L NAA

TEST NO IO6156--_SHEET

,,-oA__o_,_{_ _-__
OF__

5.7.].3.2

7.5.7.1.3.2.h

(continued)

Fuel Volume Detanked, V, - -

vd_=5_,25- v._.2 = _in _

Pressurant Loading
f *

Pressurant Tank Pressure = psig at OF.

• °

F_ZPA;:,ZD BY: DATE I PErFOrmED BY:

I

1008; Form 1453
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ROCKETD¥_E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No.._'/f_Y-_

Dwg. No, _"/O0/,_C//

Model _"-7

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY
DCP Ent'd

By & Mech. Lead- Insp.
No. Dale & man & &

/-n>, Date Date Date

i

ACTION
TAKEN

J ACTION

J TAKEN

0

ACTION
TAKEN

....................... C-"'_ ....... -r .....

-- " - ,.......... // / 1 J
10o9

Form R 25-u Rev. 12.57

ACTION
TAKFN
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Ent'd
DCP By &
No.

Date

ACTION
TAKEN

110 C 1¢ E T I)¥I'_I E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEtUSE INK

Serial No. "_ _/_7'i.._T .

Dwg.No.99-_I_i,,_,

Model_'./m--2"
DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. Lead-
& man &

Date Date

Insp.
&

Date

C47z_ _ _L_7 71_H5

ACTION
TAKEN

ACTION
TAKEN



0

0

DCP
No.

Ent'd

By &
Dote

ROCKETD¥_E

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEtUSE INK

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

so,,<,,No."/_:l,r'?'_
Dwg.No._-lOd/d/

Model ,...L/¢_ " "7
I

PARTNO..,,Tz..----_t.#_9 -.::/'
J

I II'/_

.#

/'/: <:7 62.,:._:.__

l:._._J__t "

CLEARED BY

Mech. Lead- Insp.
& man & &

•Date Date Date

ACTION
TAKEN

ACTION
TAKEN

_,3 4-"

ACTION
TAKEN

•"f/V,

ACTION

I I I I i I I I I II I I I I I i I I I I I I I I I I I I I " _

•° .. ' 44 _,_, "

. . i . .__

PART

_,_,__._ ,_.:/c/__.<_:_ ::__,_-__4_--____-_.
• ._... ., ,_

"_i 4S60

/ /

/V 6 f O"l

F/_'n,,v_ /_,"iT/L_"_e'zp J'o,,,/7".

,_ ._/,_,_"_¢ _/_/d u u#,/,O

:-',,',,,i@

' _ i /_ _:. • V', '.. _+-_,___ _,;m__,,,,,o'_ f_ -;9"a- _<--_,_/___/__L_,__,,.__,_ __

w-_OT_-_ I -.. _--_/._ - • 18- _lJ .?'.,Uy _

._,.o:?._?._:_,:._:,____,_...... __............... _ .......... ,: ......... . ....... _............................ / ................
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[NTFRNAL LETTER

North American Av/atio,_, [np.

TO

Address

SUBJECT

Those Concerned

Te:_, Pro,:egure IO61.g6-I O2.

It, 5_.a-6oh5

DA_;'E

F_I.I

Address

2 Fei,ruarY 1965

GemJ nJ. ,,.,,TI'_T-D;"I'.:..... 'Inj t.

U,1596-36q

Due to a leaking fuel tank bladder _.&ich was observ,:d

during hisb temperature (160 F) conditioning of the Engine

System just prior to in_tia.ting mission duty cycle test•

per paragraph 7.5 of :_ ore referenced test procedure,

it has been decided by _.leDonne!l Aircraft _Zorporation and

Rocketdyne to cost,one the mission duty clcle test until

the fuel tank can be replaced. Furthermore_ in order to

el_edite the test prozrmn it has been decided to replace

the fuel tar_< at the hot fire test site (CTL-II!_ Cell 39B_

SSFL). The old fuel tank shall be removed by cutting the fuel

tank pressurant line which connects the fuel tank to Package

"B" and the fuel tank fuel discharge line which connects the

'fuel tank to Packa(:e "D". The new fuel tank is to be installed

using Resistofle× fittJnzs in the pressurant and fuel lines.

In order to prepare the fuel tar_-_for removal, the following

procedure J s to be accomplished:

i. Pressur'Jze the fuel tank _th GN 2 at .<0 psig through
port h of Package "B".

Open port ig of Packa__e "D" to atmosphere and pressurize

the fuel tank purge port with GN 2 to 50 psig. Maintain
purge for 15 minutes ndnjm_.

3. Remove the pressure at the fuel tank purge port and then

remove the pressure at the Package "B" port h.

In order to prepare the Engine System for installation of the

new fuel ta_< the following procedure is to be accomplished

after removal of the ohl fuel tank.

l. With ports h, 5, 6 and the tube stub on Package "B"

open to atmosphere purge throui_h port 2 on Packa;_e "A"

with filtered GN 2 at a pressure of 125 psig for two
•minutes minJ.r,_um.

'Tith ports 5 and 6 on Package "B" closed and the tube

stub on Package "B" open to atmosphere purge through

port h on Packar;e "i_" with filtered isopropyl alcohol

r'.t]g pMg for one minute.

lo12 p¢-15075-1
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I_-OCK ETDY_E
A DIVISION OF t_OM"r,_ A_MICAN AVIATION INC

0

@

0

ZL 538.8-6o45

Pa_e 2

1

h.

e

e

@

Repeat Step I.

With ports h, 5, and 6 closed comnect an evacuation system,

to the open tube stub on Package "B" and evacuate for 30
minutes.

With tube stub on Package "D" open to atmosphere purge

through port 15 on Package "D" _ith filtered isopropyl

alcohol at ]5 psig for one minute.

;Vith tube stub on Package "D" open to atmosphere purge

through port 15 on Package "D" with filtered GN 2 at 50
psig for two minutes minimum.

Connect an evacuation system to the open tube stub on

Package "D" and evacuate for 30 minutes with port 15 closed.

Approved: _ _

Supervisor
Gemini DAT-RAT Unit

Scott
_K_C Engineering

T. O. Kniffin

Gemini DAT-RAT Unit

co:

"R. Dini_ 896-388

E. Charles 896-388

C. IIann 096-204

W. Pilipski O96-20_

A. Schauer 096-204

D. Kelly NAAQC

_I P_-15075-I Retyped from origi_ual
i 1013



RO C K E T ]D¥1"%I E
A DIVISION OR NORTH AMERtC:AN AVIATION. INC

binius

g96-388

E. Charles

°96-388

HarLn
pe

o96-2oI_

w. _ilipski

O96-2Oh

D. Kelly

NAAQC

INTEPJIAL 12ETTER

North _nerican Aviation, !nc.

iL 5388-!_h6

DATE 3 February 1955

TO

Address

SUBJECT

REFEIL_ICE

Those Concerl _ed FROI.!

Address

SE-7 ]]ngine DAT S/C-3.

(a) Te:_t Procedure I06156-Ij01.

(b)

Gemini DAT-!_T UnJ t

IL 5385-6045, dated 2 February 1965

Following replacement of the fuel propellant tank which was

accomplished oer above reference (b) it shall be necessary

to proof pressure and leak check the rcworked connections.

Th_s shall be done by the following procedure:

I. Slowly pressurize the fuel propellant t,mk to 50 psig

through port I_ of Packr,_,e "D" with heliuln.

?. P_'essurize the fuel propellant tank to _0 psig through

port h of Package "B" wiLh he]J,_.

3. Simultaneously and slowly increase the pressures at

ports _! and ]5 to hSO psi_:.

h. After three minutes simultaneously reduce the pre,._sures

t,o 125 psig.

5. Apply leak test compound to the reworked connections.

6. Simultaneously reduce the pressures to zero.

Approved:

SuperT[ sor

Gemini DAT-RAT Unit

_ . eott
MAC Engineering

T. O. Kniffin

Gemini DAT-RAT Unit

101_ Retyped from original
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INTERNA/J LETTER

North American Aviation, Inc.

I II

IL 5388-6067

DATE 6 Feb_lary 1965

FROM Gemini DAT-RAT Unit

Address D/'396-38_

TO

Address

Those Concerned

SUBJECT h_-7 Engine System DAT - S/C-3.

REFERENCE Test Procedure IO6156-401.

During pre-hot mode MDC leak tests a leak was observed at

the braze joint between the nut and the 1/8" tube of the

low response Pc tap of TCA #6. MAC and Rocketdyne have

decided that the leak is to be repaired with an epoxy

type glue and _at testing is to continue.

Approved: ___

Supervisor
Gemini DAT-RAT Unit

S. ScottMAC Engineering

CC:

R. Diniu$_ 896-388

W. Pilipski 096-204

D. Kelly NAAQC

Retyped from original
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DESIGN AP2_CVAL TEST

ORBIT ATTITUDE AMD MANT.UVER SYSTEM

(SET)

NA:._ OF TEST MDC HIGH T_P_ATURE TKST

PART NO, 2-DAY CONFIG. _'MAC
l NAA

7.5.7.1.3.1.2

7.5.7.1.3.1,3

7.5.7.i.3.1.A

7".5.7.1.3.2

7.5.7.i.3.2.1

TEST NO. 106156-A_H':ET_OF__

14-DAY CONFIG _'p'IAC 52-52701
l NAA':gV-1061'56

Propellant Loading (Pre-test)

Oxidizer Loa_ing

Pre-refill Oxidizer Supply Volume, Vol and Temperature, Tol
(paragraph 6.1.2.1. l.h.3)

Vol=,y_.fO in3.- Tol= _/?._°F

Post-refill Oxidizer Supply Volume, Vo2 and Temperature, To2
(paragraph 6.I.2.1.11h.8)

Yo2 = 4) in3 To2 = _____. °F

Determine Oxidizer Volume F

J
Oxidizer Volume Detanked, Vdo

Vdo = _3_--Vgl = 1 _ in 3

Fuel Loading

Pre-refill Fuel Supply Volume, Vfl and Temperature, Tfl
(paragrapfl 6.1.2.1.2.h.3) "

Vfl = _/_70 in'3 " Tfl =_°F

Post-refill Fuel Supply Volume, Vf2 and Temperature, Tf2
(paragraph 6.2.1.2.h.8)

Vf2= ..../_ in3

Determine Fuel Volume,

V2 = --_-@---in3

= ,/Z

fl + Tf

2 --

from Figure 2h.

O

O
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DZSIGN AP?RCVAL TEST

ORBIT ATTITUDE AND MAM2.UVER SYSTEM

(SE7)

I

NAk_ OF TEST MDC HIGH T_PE}_TUItE TF_T

PART NO. 2-DAY CONFIG,_ MAC
l NAA

I

TEST No.IO6156-hOISHEET

la.r%AV t.nL,;,__ [KiAC. 52-52701
.... . ,,v,,_,_,._ NAA. 99-3"O6156

?.5.7.1.3.2

7.5.7.I.3.2.&

7.5.7.i.&.

7.5.7.i.h.i

•(cont inued )

Fuel Volume Detanked, V.

• ; .

Pressurant Loading

Pressurant, Tank Pressure =

e

.o

-

P_;ZPA_F.D BY: DATE iP_F(_K_ 5Y: DATE[WITt_ESSED FC_q N_AI--___JEICERTIFED FOR _,_OO,_ZLL: _._T_-

Test Form 145]
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I ' , , ,ram ,

D-:.c,_-_l APPR_L TEST
,.,...._ L _T, e "_ •

ORBIT ATTITUDE /J"D "^ "=,,,_I_-UVER SYSTEM

(sE7)

N._.,t;-- OF TEST. MOC HIGH 'rI_3vIpERATU}_TI_T

PART NO. :'-DAY CONFIG. _F.:._C
k NAA

L,^ IO6156-/&Olcu_c_TEST ,_v..... .-',-.___ OF

14-DAY CONFIG. _'"EC 52-52701
1 XAA 99-1061 56

7.5.7.2

,,I)
i

q0
G}

H

w_

'1" t.::

IIot Fire Test Data

Test Cell Location

Test Cell Number ..

Test Number

Test Date

Test Start Time

Oxidizer (NTO) Loaded,

Fuel (_H) Loaded,

a-&-&s

/4//6

_ ( atLlb. #7 (7.5.?.l.3.1)

/_L_ ibs _ _/_ oF .(7.5.7.1.3.2)

Pressdrant (CHe) Loaded, 3(_&O psig @ _._o F (7.5.7.1.&.I)

Propellant SamDl es _FPO f_,_

Sampl e.Date _ "
Samole Batch N_mber -

Sample Temperature, OF

Sample .Spec_fic Gravity

Met MIL. SP_. Requirements

,.
,_- 7R
/_°

(ye_ or _no.). ,A/_

Flight Transducer Supply Voltage

Propellant Valve Supply Voltage •

Test Cell A]tltu_e Pressure

e; _6g

_'/_z (_mvr 7n_A) _/_ /Y,'..$P£¢>

S

2 _ _VDC

, =,,,

i;,,:"PA,qZDGY: DATE iP_FO_ZD bY: DATE j;VITNESSZDFOR NAA:

• Charles _,C' "J/'_< _'/_/_" /i i .....

L_. 1018 , ,

Teat Form 145)

DATE IC:-'_YI.,F::DFOR K:cDC,;._4ELL:P_._.TE

......'" : .,,[!" /'. !
_¢_' VERIFIED DY USAP: _;.:,,'D&TE[

, 1{-1507_-I

0

0

i
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0

@
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J

!HTEF_IAL !j_TER

North American Aviation, Inc.

TO Those Concerned

Address

SUBJ BCT

_FERENCES

IL 5388-6O62

R-15075-1 .

DA@E I0 FebI_ary 1965

FROM <}emini DAT-RAT Unit

Address D/896-388

SE-7 Engine System - DAT S/C-3

(a) MIL-P-27404A, "Propellant Monomethylhydrazine".

(b) DUL-P-36539A, "Propellant Nitrogen Tetroxide".

(c) Test Procedure 106156-401.

It was never intended in the writing of Reference (c) that

the particulate requirements of Refermme (a) and (b) be

imposed. Therefore, any reference to a particulate (or

solid residue) determination shall be ignored.

Paragraph 3.9 of Reference (c) describes the precautions

to be taken insofar as propellant cleanliness is concerned.

Approved:

Supervisor

Gemini DAT-RAT Unit

-_ S: ScottMAC Engineering

T. G. Kniffin

Gemini DAT-_\T Unit

cc:

R. Dini_ 896-388

E. Charles 896-388

W. Pilipski 096-204

A. Schauer 096-204

D. Kelly NAAQC

Retyped from original

1o19
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_OC[f 2TDYNE
• , OtvlllON OF ._OmT,-4 AMII_ICAN AVIATION =NO O

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

'_'_"_P"_- vmJk_" TF,ST
NAM_ OF TEST .MDC i{IGH _,.',, .'........

PART NO, 2-DAY CONFIG.'_ MAC
NAAL

TEST NO IO_156-AOISHEET_ OF_
52-527O1

14- DAY CONFIG.
MAC

NAA " 'r]061,66L

7.5.7.2 (continued)

D

The I-,3)C test was ccnducted in accordance with paracraph

6.&.2 ._.__(yes .or no).

Comments:

._ L, 6"388-_Z(,3

T',n,4K5 F_ #- ..T.L. S388 - {,o_rz,

M E,, r P,* _ ¢ )

PREPARED BY; DATE PI_RFORMED 1_ : DATE CERTiFED FOR McDONNELL:' D_TE

_IPS .),--,_,,__.-_-_s
E. Charles

1020 ....

Te=% Form 14_3

WITNESSED I_ORNAA: DATE

-/,k,_-'-o;.- *_-:
llll-iDill'll:'r'l _ II'II_I_, -- h&"ff

_]1-15075-I
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- -% .....

v_

G%miul _iT, _T and E_k%.i.nz

SJs ...... Dovo].op.r,ont Untt
D/895-388

: ,Ci ,_.quo;_bfor I}]_._TaT_s - .ST,7N,_in,} Syste:,_S/C 2 --5
I.._IssionDuty Cycle

(a) SCD 52-52701_ Rev].sion _", "O._YoitAttlt_de and I,lan_uver-

ins Systom_" I_Dommll Aircr,_t Co_poration

R. R_ Hc.a_r

Go Vo Sotera

I{. BP_or

J. M° D_.vis

R_ :C. Ik.ls?2

• R., _. Pc_'ors

_.-._31

f_:;-".T.?'_.l:;.c t on
Co A. ,_i!er

E. G_od_:in

O(}f-_,._If%

C. B. I{_nn

C o Ih_cki_ab er

The l_ttsaioaD._ty Cycle (i_C) for O_.o Capsules 2 th_uzh 5

is _iven .inTablcu i _md ii and ib is r_c_.'..estedthat an IBH

tape be r,_ad_ of it for tooting oi_8Z? '_,'...gin_$_/stem S/i'_603o
Te_%ip.g of the Engine Sy_Se_,__t_h %hi_ ]Ck$ is ,,.cheduled £'or
i_d_,Augu_s'g196ho

The I.DC for Caps_,les 2 thro.%gh 5 is given iu l_gu_.e I_Daf

rc:fo_'enco(a). Fig_ole _D lists the /..DOin to:¢%_ of pllaScS
%-:hlch_stablish the _J.me .tarsi,vale2¢,y _/._ino System. o!;e_i_

£ion_ an_,l_for each pi_%sc_ the I,!_.ncuversto be pori'ornzod;

the pulse dtu'ation_ and th_ to$?/_ _Qbel- of puiGo3_ B_ic_.

ally, cac/_ phase consists of opei'atin{_a given sat Of TCMg

tbroug,h a ,_;equencctoldthe pb.a=e "b_tal3 are obtained b_" re-
pear,as the s_quenco as r,_quived,

Tables I a_d Ii are rep_)guctions of the EDC of Fi!B:rc hAD

_herc. Table I dc_tc.i'lsG_e pitch_ ya}:,end roll mcneavez's_

_d Table iI ds'_ils _'_e tra_aslal;ionm_ncuvcrso "Howsver_

Tables I and II deviate from Fi,Ta_-ehD in tha follow,ins

io The pulse durahion_, in_;tead of being speci-

fied in total _J._puiscper pulse_ are given

in TCA electrical siz_uEi ON ti_ne_

2. The mode of Engine System operai',iea,instead

of being speciit.iedin tsl_,_s of _n_uvers_ is
given in terms of TCA opeyati%_.gsequence.

Ad_iitional infonnatlm_, such as pulse periods and propellant

consu_,_otion_net given in Figur_ _D, are also listed in Tables
and II

R-15075-1 1021



'FrL')r_
_.!h:4'ECT

A. _. Rolland

gcintr.i D,,., ,:bit ,r.nd "_',' "", i-'......... :' -',"
Request for I;)ii _,-_,_c_ - SI'-'-7 _;n_.:inc 3",.;:,o")"<" _ ,. - ..

...,ycJ.C;_isaion Duby " "_ '

.L/_ , :D _.'-H'_)['_ i O

Figuro I lis'¢a the sov3_'Lte.an (17) ',.'CA op_.ra[,i_'.U scquenc,ac
to be ubilizcd ±n R'_ic ;U.'G, Baci" ph'u:(.: c:[' t::c Ec,.,,J_':__,::SD:g-
tam ooera%io_ _sc.'-_cn'ky one "_equertcc_h-a,,.:evc:.-;a.actT_c',-w.a

may be repeatcd in c •b_ cy p,::-'.-;e:: b y chela ,:;._<: t;lc o,o.lsc rh:ra..
Lion and pcrZ od, The z'cqt_.z'c,l v,equ:;_c:: 0£ i'CA ,:,p.'.::.'aD_ola
for each pha.'m of i;ngi:_c .........>J_,_J,; opcra-kion .-s ].'.ct:d in
Tnblea I and IIo

Chsa'ge H_nber: _,0, r;o22,,

/.,_-_ •
,_t : j /t/ t (' _..,

- R: O.. Eid,..'.

Supe_-isor
Ge,lihi DAT; Ig, T .r.!_dgi-.gi.Dn

,;-i> I / / / .

5:. }I_, H,-rL

(!] _' _" - uc,.,.rol ..... ""• ,a,_.e I - :£",[ E:_g_.r_z SyaL.e:.. -DO - Ab_&itud_ ........ It.,,.',:,
(2) Table II '_:'_ " " ':'"" ....
(]) Figu_e I -.SiC/ Teat l.:l;O ---ibbit;,;lu,3onD'.'o!TCA Smqu.cncc

@
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FiGUIIE I

SET TEST MISSION CYCLE - ATTITUDE CONTBDL

THRUST CHAMBER AS_[BLY S_UF_;CE 0

MA:_r_R

. i ii

8 I

2

3

4

5

6.

7

8

.SEQUENCE#1

J, ..........

1 2 3 4 5 6 7 8 9 10 11 12 13 14
PU .PD YL PU PD YL PU _ FD P_ PD PU PD

XR _ YL 31 YL
RL

..... I

'1

.I 0

I,Ud:7.,UV'F_=_

1 2

FU PD
YR YL

i

ii:
L.i

t"_!
!

f,",

t.) t

2

4

5

6

7

8.

3

2

]

3

1026

SEQUenCE_'2

S 4. 5 6 ? S 9. 10 11 12 13 14

I I.
I

I I

!
I I ! 1! ! !

1
!.

I ,, i 1

R-15075-I
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FIO[_, l.(Contlnued)

SEQUenCE #3
, 1

e"I

' - I' '

"[_1 2 3 .4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

YR. PU PD RL RR I='D PU YL
MA'.,'EU_R LI YR IL

, , , , , |

8 S _ m

" i • . . •

_.... " _UVER

:_'; : .

" ;' _

I

2

4

?

8

s,_u_,_#_

II

'_ 2 3 4 5 6 7 8 9 10 11112 13 14 15 16 17 18 19 20
_'_. PU _'L PD PURL YR PU PD FU YL PU .-'='D'_ i_ PU P'D YLI=D PU

e,

RR I_L RL RR RL RL YLII_ RR YR

I

.L

11027



FIGURE I (Continued)

sE_u_;cs!J5

©

• I

MANEUVER

1

2

3

4

5

6

7
$

8

, • . . .._ ._

2 3 A 5 6 7 8 9 10 11 12' 13 14. 15 16
I'D f_ _ YL I_L FJ FD YL lq_ _ YR YL l_ FD RL
YL RL YR Pj{ P_B RL RR

PJ{ [

[]

[]

:3

.. ]_
!

,,, .

I

_ 3 D

3

,._ _ Z3 :3
1

1"_I_-igi_.o
YR YL

...,,_

I

t '_.'_EI./VlE

2'

3

4

!,
6

1028

[]

S_QUF_:CE#6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1617 18 19 20
PU FD PU FD FU _ FD PU _ PU PD FJ t"D PU PD YL Plf PD £U FD

YL RL RE

P
R-15075-1

@
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FIOUR_ I (Con{inued)

-°, .. . .

I
I

#

1 ! 2 3 4. 15 6 7 8 9 110 "11 12 13 14 15 16 17 1,8 lCj 20

RL TL _I_ BA

i

W_UV_

2

3

4,

5

6 '

SZQ_CE #8

...._ s _ _o"_i= '_"i__6
MANEUVER



FIGURE I (Continued)•

MANEUVER

1

2

t_ 3

_ 5

_ 7
_ 8

SEQUENCE #9

I

_ 2 6 'z
PU FD PU PD Y_ PD PU PD PU

3 4 5

IPD PU

12 _3 '14 15
PD!PU YL

I
i
t

D

i i

i [

u_

1050

,_%NEUVER

S_QUENOE._.Io

I. 2 3

PU PD PU PD HRiRL PU PD YR YL

YE YL .Y_ EL

._ RR

t

D _ D

R-15075-I

O
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FIG_ I (Con_Lnued)

0

e, m

e

3.112 13 18 19 20

u . . 3

6 _ _ _ _

8 . Q

It,,

1

1,

. II

1 2 3 h 5 6 7 8 9 1o _ _Z3 _ Z516 17 18 19 20

I_I_UWR _ YRPU PO PUPO _ PU _ PD
RL RRRL RR
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:z_l
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SEQUE2DE #13

l.ItdlEVCl_

. . ,. ,. . .. , . •

1"2355678910

PD YL PU YL PD PU _G_ YL YRIPD

_ RL YL

5

6

t-. 8

_l _1

, ,..

11 12 ],3 14 15 16 17 18 19 ,'9

YL PU YR YL PD YR PU PD PU YR

RL KR RL _ F_R

0

q

til2E 

_ I RLI_1 _ 1 _a

 ill2

_-, l 5

M
'_; 6
L)

:.:.: . .,.2

I . I
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6 ?
YL _RL

i :
I
I

!_1 TM IZL
RR RR RR RL

_.,,-_" I __--'3/

:,j , . ,,,j

12 13

YR YL

RL RE

_

RL

12
Y:
R_

16
YR
ILL

17 18

YL YR

RR

19 20

YLYP,

P_L

.J

•,,_ ; _ ._._

_ '1 I '_
R-15075-1
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I_LN_UV_ p_ PU PD PU _L PD PU I'D PU

4

. 2 _ m m

6 _ _ 2

! --

I 2 3 4 5 6 7 8 9 10 11 12 IJ 14 15 16 17 18 19 20

2
p_
f,_ 3

_ 6

c_

)2, !

_ 8

R-15075-1
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YL

!

B_

2

RR RL YL I_.

F .

7 8 9 10 Ii 12

YR YL
RE

N

N

13

YL

19 2O
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INTERNAL LETTER

North American Aviation, Inc.

IL 5388-6262

DATE 13 September 1965

TO Those Concerned. FROM Gemini DAT Unit

SUBJECT

P/2EPENCE

SE-7 DAT Engine System S/C-3 - Procedural Deviation -

High Temperature MDC.

(a) DAT Specification 106156-401.

The requirements of the above reference (a) to institute

charging of the pressurant tank (Reference a, paragraph

6.h.2.2.1.h) prior to commencing temperature conditioning

of the system (Reference a, paragraph 6.4.2.2.1.6.1) was not

performed. Preliminary (pre-conditioning) operation of the

temperature conditioning system requires personnel in close

proximity to the system; however_ the test facility safety

directives prohibit personnel from being in the vicinity of

a vessel charged to a pressure of greater than one quarter

(1/4) the certified burst pressure and not contained in an

explosion proof cell.

In view of the aforementioned circumstances it was mutually

agreed that pressurant tank charging would be conducted sub-

sequent to temperature conditioning.

Approved:

Supervisor
Gemini DAT Unit

R. Dinius

Gemini DAT Unit

R. Free

MAC Resident

Engineering Rep.

I R 15o75I ----_ .......

1035



II

II

i

I-IO CK ET DY_ E
A DIVISION' OI m NORTH AMEIqTCAN AVIATIOf'q. INC

TU'FRNAL LETTER

?,;,r+b A_erican ._vJat,ir_nj Tn_.

_A T},OSe COn,:O_.._.'_

TI 5++.+q!:.-(,.96,3

DA_"_ t3 Soptem},er _o6_

FRO't.+ ,",,_'m.ini DAT Ur,.i t

SF-? .,_" "ng'.,ne S+,,'st_r, "" '_ .

!'." "+h '_,_,mn _r;+t-,lre ._.._C.

(_ r)A_- _r_emi_-'_ra; .

(b) M.:,C _,-'3 _?-{2701.

+.

The refi, tirPment to -ona+_e-t firin E of the two 8_ ]b thrust,

•"hamber assem'.'qies ,of the system unti] propellant det_!etion
was efrcc+.,ed fo]l. ot¢"n_- mission duty cy.l_ firing in accor-

._:_nce with 03A-306 and OSM-401+ of R_feren_e (b) was not

perfnr_d.

Tt was ncre_d that no sigr_ificant perfot_,mnce data would be

generated _nd that. an accurate dete_nin-_t_!on of propellant

utilizat5o_ for a _oecifie mS ssion cyc]e would be obscured.

Approved:

R. G. Eide

Supervisor

"Gemini DAT Un i t

R. Din5 us

Gemini DAT UnSt

. v,,l i

R. Fre_

MAC Resident

Engineeri.n_ Pep.

 036 R-15o75-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST MDC }{IGH T_._T_ATUHE TKST TEST NO. ,!O6156-LO_HEET.___,OF__

PART NO. 2-DAY CONFIG. _'MAC f MAC 52-52701
[ NAA 14- DAY CONFIG. t NAA .'99'106156

7.5.7.3 !>ropel]ant Utilization Da£a (post-HDC)

7.5.7.3.1 Oxidizer Utilization

7.5.7.3.1.1

7.5.7.3.1.2

7.5.7.3.1.3

7.5.7.3.1.&

7.5.7.3.2

Pre-refill Oxidizer Supply Volume, Vol and Temperature, Tol

(para_rap=h 6.1.2.2.1_I.&) ol=  ol=

Post-refill Oxidizer Supply Volume, Vo2 and Temperature, To2
(paragraph 6.!,2.2.1.&.8)

Vo2 = ..__. in3 TO2 = 4_ OF .

Determine OxidizerVolume,Figure22.. Vgl' at [ T°l + To2] from

= _in 3" 2vgl
"Determine Volume used, Vul

v_ = (%1 -Vo2)+ V_l- 5_38= j__A__ 3

= /3_o _" lbs. NTO . .....
1728

Fuel Utilization

7.5.7.3.2.1 Pre-refill Fuel Supply Volume, Yfl, and Temperature Tfl
< (paragraph 6.1.2.2.2.&.A) •

•. Vfl = -,_m_J_----in3 Tfl = dr OF

Toll Pomm 14_1 _"
• I



• DtvII,O_,0_"_Om_F_"_ImlCA_e AV,A_,ON ,NO

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NA_ OF TEST MDC HIGH T_NFFRATtqiE TEST TEST NO. lO,_l-6-LOIsHEET,. __ OF

[ MAC ;_:-_-5_7_-_1PART NO. 2-DAY CONFIG. MAC 14-DAY CONFIG. l NAA _"_-]OA; -_NAA , -

7.5.7.3.2 (continued)

7.5.7.3.2.2

7.5.7.3.2.3

7.5.7.3.2.&

Post-refill Fuel Supp]y Volumo, Vfz, Tenperature, Tf2

(para ]reph 6.1.2.212.A.8)

JVg 2 = _'o_-! in3 Vg2' Tfl Tf2
r _ 2

fro_, Ffgure 2].

Dete.'-n_ne Vo!uue used,

Vu2 = (Vfl - Vf2

Fuel Used = Vu2

Vu2
_ ._,_-,4_Z- in3

_&. + 0.0[}25 (70 -_- TfI'_ T

• L f2
2

Ibs. _'_9_H.

17aa

Teat Form 14.53

O
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DZSIGN APPROVAL TEST

ORBIT ATTITUDE AND MANZUVER

(SE7)

SYSTEM .

NAt,_ OF TEST MDC HIGH TE_ERATURE TEST

PART NO. Z-DAY CONFIG.[ MAC
LNAA.,

TEST NO..]..O6156-hOisH_'EI.v.n.n..__OF

14-DAY CONFIG.{Nt';_AC95_-1)071_J-
i

7.5.74 TCA Post-Tes_ Inspection Data
L

Fmter below, comments on the condition of each TCA

resulting from the post-test visual inspection

TCA No, Post-Test Condition

1

2

ScA_ _..,rrEL._ J/_a _ea _4Y ZFWgA(,_
,,&4_¢'_/_,_V_;_,ZE'pPc Boss, ''

3

/-

5

6

?

8

(_,_.
.._),_:_ 9

A/CO ZAy_e 4;g_w_/ AT _¢4_

g_sf,#r 6x_g# _ ?A,,_,w', ..5¢4_F gl<sr_eeo

i .... ° _,_.l_.rttwc.u rue( I,_¢L,'_%. _c.LU DATEII '" " ' / .......... '" " _./'/..-.I r.y-_ / _'_..z:_..-_"_": .. I

Teat Form 14_3



at O0VtDION OP I_IOmTN AbIIIMI¢&N AVIATION #_1(= 0

DESIGN APPR_'AL TEST

.ORBIT ATTITUDE AKD MAKZUVER SYSTEM

(SET)

I_C HIGH T_4PERATU}_ TEST
NAP,3 OF TEST

PART NO. 2-DAY CONFIG. JMAC
D'

INAA

TEST NO. IOSI,56-L'OZ3HEZT--OF--

14-DAY CONFIG. { L'.AG 52-52701NAA 90-106_156

f

11

12

iA

/

15

16

Post-Test Condition

JL4YE_ sEe_T,o,_ try,Vozzc_.,

/N,.r_'r._ _VF2_D .h nV e_o,,I . A/_A¢,/

_gZ,srAr_,VG .4,V__F.t_W' _ ,s"cA,6=',

Z_o'E'c_p c"'o',."E_G-b_,_r,Y dAaa_W. ,_'_a-£4rz"

_oa&¢4rr 414s_/d# G,y r/,'_eoA_, _,4Y_.4 8_2xT_o,4

',,'iTKESSZD FC,R NAA:

/>

I_ATZ:C;,--_T]FZI_ FOiR I_g_£:_;,ZLL: DATE,

"._ J ., . ..>. -': 7"7 _..,_'_" /_/---,,.1t

..- ivz:,;_izDcY usAr: "_TEI

0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

p

SYSTEM

NAk_ OF TEST.L_g_[IG ' =q T

PART NO. ?.'DAY CONFIG,'_MAC
NAA :L

TEST NO. IO6156-hO_HEET.___---OF--

14-DAY CONFIG { MACNAA" _-51_'/756-"
,i ........

TCA Pulse Firing Data (From E.A. Recorder)

TCA No.

_ ZCA #z

TCA #3

PAZPAEEDBY: DATE

IIumber of Pulses

_ 7o2
/
W:

/,9"
, ,

. ,9
/4zzg"/

/

• ,9

- /d_/
. /_6

22_
/

/

//_pm

l'ul_e Duration

_./0_
/, 050

O. 0_._
i,,

O. o_g,_

2,/oo
/ O.'S'o
_..o/E/

o. o_2_
/9. 033

O. C/IO
O. 0/_
0.o2_2
O, 0_/
O.o '0.

O. 7/O
0, 0/_ ._

- :. 02_
_ (}f l
(').0_"

FOR_DC_EL_
E. Charles

R-15075-I

Te=t Form _45}
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DESIGN APPROVAL TEST

ORBIT AI'TITUDE AND MANEUVER SYSTEM

(SET)

NAk_- OF TEST I._C HIGH T_(PE,RATURE _-_T

PART NO. 2-DAY CONFIG. ,_MAC
L NAA

TEST NO. I06156-I'O_,HEET____--

'4 _'A""^" FI" F_;AC_-52Y°_
, -u . _.vr__,._NAA99_I06156

OF--

.._._____J

%

Jl-

TCA Pulse Firing Data (From E.A. Recorder)

Tck No. Nuzber of Pulses

TCA #5

TCA #6

?CA #7

TCA #8

¥
Pulse Duration

7o._ 0 o_
• ./ .._./oo

_g' " ,4.o_o
,, '2/ O, o/_'

,9 o. o_3

. ./2_ . Q.J._2

, / 2./o0

_.. ,2/ ,_,m/____
, ,9 _ o_;.q
/4gO ,,?.,Y&2_

I ._..200
o. 7/0

/C_/_ ... o. o._c_

I _____do
.:_2 _, "//_

.,_,_._d ., _ _2/ .

P&ZPARED BY: OATEIPERFOR_4EDBY: DATEIWITNESSED FOR _._ DATEI_-II_IFED FOR I,tcDO;:;ZLL:'A_

.......... V "I"><-'""-__--___¢" I "/ " - "" ....I I_ "_./

I 2,,. /; _ I _.Z /3. f# IvERiF'I,G._/._'C'Sh,,r+:'FY'_C_,_.

Test Form 1453

@
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(,SE7)

NAII_. OF TEST l,E)C HIGH TD,:PYTATURE TEST

PART NO. 2-DAY CONFIG.[ MAC
INAA

,TEST NO. IO6156-1'O_HEET__,OF--

TCA No.

TCA ##9

TCA #i0

' TCA _ll

TCA #_
TCA //13

./
_A #].i_ , • /_

/
= ,

/
?CA #Z5

TeA #16

Nu_er of Pulses Pulse Duratlon

// H .
.... 5

I /$5
, .. /_S

_/.s" -I
.. ,,

[
/&.5Y .. /

,__¢l,5
D L,.&

"' _q.7
/.,_, q

- X?,7
.9,0

, // ,_0.!,47

i i i

, .I ,_ _,I.
/.9

" i -z_o' . ......... 114

PREPARED BY: DATE[ PERFORMED BY: DATE]%_'tTNES'3ED FOP; NA.i,,r_ DA'|'EI_;_IFED FOR McDOt;,hlE_

I i _/.. I ,_.,,--',-'_-:._.....I _

-5?5-_ i ,z_s/_-_ I _/_z_.._i I_ _o,,_-_.
Test, lloril 1453



DESIGN APPRG"::,L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NAG OF TEST MRC HIGH T-ZPIPEh_TUhE TF_T

PART NO, 2-DAY CONFIG. "JMAC
LNAA

TEST NO. IO6156:AC_HEET_OF 413

,,- {

Test Data From DIGR Charts

.Parameter Start of Test _d of Test

Temperatures
Test Cell Ambient Temperature /_F

Oxidizer Tank (Skin) _

Fuel Tank (Skin)

Pressurant Tank (Skin) /_'_r

• Pressure Regulator (external) /.,_"_

Reg. Pressurant Line /_
TCA #i (external) --I_"__

#

TCA #2 (external)

TCA #3 (external)

TCA #A (external) L/,SP'/

TCA #5 (external) /_7

TCA #6 (external) L/_ I
TCA #7 (external)

TCA #8 (external)

TCA #9 (external) _2_

TCA #i0 (external) /_'/

TCA #ii (ext,erna.l) , /6 7 _

TCA #12 (external)

TCA #13 (extprnal)

TCA #1A (external)

TCA #15 (external) /'q /

TCA #16 (external) . t@_ _

_,,j,/

_oo

.4 -y
_'.20

c¢_o-7

.,l".,9.'2Ax,,.,n,.,m 7",rwn,,o=.,e,,,7",.,,,zz..,_'r_zlsJ_

i E. Charles / ' " . ' ' IT "'. •

Te=t Fo_ 145]

/ER_F|ED h'3' _: U_a I

, / _- _._ _ __'." .i_
-"--.'_--e,.,-(J_-., _ ,_ _ '

@

0
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DESIGN APPRO_I_,L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST MDC IIIGIITF_>]_ATURE TF_T

PART NO. 2-DAY CONFIG._ MAC"
t NAA

TEST NO.,106156-/_O]SHEET3(Y/ OF &1___._3

14- DAYCONFIG,( P'_C 52-52701_A,, ??-1061_6

Test Data from DIGR Charts

JJaramet er Start of Test End of Test
Pressures

Pressurant. Supply

Pressurant, Regulated

Oxidizer Supply

Fuel Supply.

. . Altitude (Test Cell) .<ER L_v'__/.." ._ J-=Yi#--



• IUlVIlll_14* 09 NO ll'fl'4 .,_4MIIIIIIIt_AN AVIAYDO I_ Ikl¢ ©
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DESLGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

LSE7)

NAJV,_5OF TEST, _;.c !tI',-.'-:-_?S:..]>_.D.TU;_] T_:ST

PART NO. 2-DAY CONFIG. _MAC ,,
[, NAA,

T _ S T N 0 I } _ _ [I "[_ I_ ' :I_SH_T _ 0 F/

t4- DAY CONRG, t NAA :_'_" '":',:_

System Pneumatic and Propellant Pressures _ Supp1 T Vgltages

o

-4Po J_sJ _oo

P

0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAI_UVER SYSTEM
(SET) "

NAkGEOF TEST. ,,_,E}C,HIGH T_24PERA_JEE TEST

PART NO. 2-DAY CONFIG'{ MAcNAA" ,,

T •I06156-h01EST NO.,, SHEET..,.,._...__ OF_._.-._
,. .,v ,'^_,,._fMAC 52-52701
'"'_"_' w"r'"'INAA 99-106_6

S_ystem Pneumatic and Propell.a_.t.Pres.sures ...andSupply Voltages"

q

/2,J2_

/.6 _/.zS

,/._,,5-#,0

/2,420

x'.2, 7J_

i/2, 21..z

/.z,J'_/6

/2,2"/'4

I i LI I, .....

l_J ,_ _ .z_ .._x'/

I<<_-5' I_o -- ---- .z,g?

.z_o'-

.5".O 25. 7

W. E. Soarcy

R-15075-1

Tes% _or_ 1453:

?/:oZ._" _.....z" - - .
.................. :_ _.,,_,_____ ....... [.__J- : 1047
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DESIGN APPROVALTEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

LSE7) "

blDC HIGH TEMPERATURE TESTNAM"_ OF TEST ,
MAC

PART NO, 2-DAY CONFIG.._'NAA
, T

TEST Nol,061, 56-&01 SHEET, OF__

{k_.C 52-5270114-DAY CONFIG, NAA....qg.],_156

S_vstem Pneumatic and Propellant Pressures and Supply Voltages

' _h=¢ /

/_ Iz'3
.. in ,.

=

=

n I

n

n n

nn n

• ii i n

|n n n

iJ I Hi

I •

Li ,

,e • ,, J

._-; 6>

,d3.0

i

Q

©
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OIV|IION OF NOmTN AMEmlCAN &Vi&YION IN_

I I I I II

DESIGN APPRGV_.L TEST

ORBIT ATTITUDE AND MA_UVER SYSTEM

(SE7)

NAtJ_ OF TEST MDC HI GH TEMPHRATU RE TEST

PART NO. Z-DAY CONFIG._ "MAC
l NAA

TEST N O.106156"]_OIsHEE T___.._ O F__
¢ M_,C ,. _2-;52701 i14- DAY ¢ONFIG,

99-,1061_6L NAA

TCA Surface Temperatures

3_
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAk£ OF TEST MDC HIGH TEMPERATURE TEST

PART NO. 2-DAY CONFIG. [MAC
I_ NAA

TEST NO I06156-40_HEET__ OF__
MAC >2->27oi

14- OAY CONFIG. { NAA 199-1061_6

TEST DAb COMMENTS

The overall specific impulse value (Isp) of the engine system (351.4 seconds)

determined from the test data is obviously incorrect. The nominal specific

impulse values for the 25, 85 and iOO pohnd thrust TCAs operating in a steady

state mode are 289, 295, and 298 seconds respectively. Also, the pulse mode

specific impulse value of the 25 pound thrust TCAs is lower than that for the

steady state mode. Based upon these considerations it is apparent that the

overall specific impulse value for the engine system should be within a range

of 289 to 298 seconds.

The follo_ng input data sources were utilized in calculating the engine

system overall specific impulse value:

le

2.

3.

The oxidizer consumed during the test.

The fuel consumed dm-ing the test.

The engine system total impulse which was determined from the

following parametric data:

a. The area under the oscillographic thrust chamber pressure-time

traces for the short pulse durations and the values recorded

on the direct inking graphic recorders and the Esterline-Angus

(E.A.) sequence recorders for the steady state firings.

b. The average throat area of each TCA obtained from pro and

post test measurements.

c. The thrust coefficient (Cp) calculated from the hot fire

acceptance test log data for each TCA.

4. The number of pulses for each specific pulse duration as recorded

on the EA sequence recorders and verified by the oscillograph data.

The above data sources were individually analyzed with respect to level of

confidence and the relative effect of @ach on the engine system Isp value.

The following considerations provided the basis for establishing the most

probably causes for the high enginesystem Isp value:

[

1110

The engine system overall lap value is directly dependent upon

the propellant consu_p_tion data (items 1 and 2 above). There
= - ,, , l
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ORBIT ATTITUDE AND MANEUVER SYSTEM
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NAME OF TEST _ {frO]4T]_lP]_kTb'_ TEST

PART NO. 2-DAY CONFIG. _MAC
L NAA

R-15075-1

TEST N0. __IHEET__._._ OF__

14- OAY CONnG. { _L_,C '_2-_2701_kA 99-I061_6

is no means available for verifying the recorded values. Two

considerations which indicate the possible inaccuracy of the
recorded data are: (i) The overall system mixture ratio value

(1.39) is lower than anticipated. It is estimated that 70 percent

of the propellant was consumed by the 85 and IOO pound thrust TCAs
which are calibrated tom mixture ratio of 1.6. (2) A cowparison

of the measured total propellant consumption value (242.7 pounds)

•with an estimated value of 310 pounds presents an inconceivable

divergence.

2. The engine system overall Isp is also directly •related to the

engine system to_al impulse data. The total impulse (_) value

was-computed from data recorded during the mission duty cycle

test. In reviewing each of the parametric values incorporated

in computing the total impulse, namely, the area under the TCA

chamber pressure (PC) - on time curve multiplied by the TCA

throat area (At) multiplied by the TCA thrust coefficient (Cf),

the following conclusions were established:
m

a. TCA chamber pressure - The accuracy of the measurements

were questionable for the short duration pulses due to
the adverse environment to which the high frequency Pc

transducers were subjected. However, since only 26

percent of the It is derived from the 25 pound thrust

TCAs, the overall effect should be almost negligible.
The P_ transducers for the 85 and i00 pound thrust TCAs,
recorded on direct inking graphic recorders, where

subjected to less severe environmental conditions as
these TCAs operated only in the steady state mode.

Consequently, these measurements are regarded with a
high degree of confidence.

b. On time - The accuracy of the on-time measurements for

computing total impulse for the 85 and IO0 pound thrust
TCAs is within + .O1 seconds for each individual operation.

Since there were only 25 total operations of the 85 and

I00 pound thrust TCA's during the test, the maximum error
would be 2.5 seconds. The 2.5 seconds represents a

maximum error of on±y.... O. "°._o_,_......_,_,,,,_"out w^_ a +,-,.,.,_'1,,,_,,,.,.,._.,',r
652.8 seconds of acc_mulatiw firing time for the 85 and

,, , i , , ,,, , ,Q ,

llll



lil.O C _ ET I)¥1'_l I]
• DiVlQiOhl I_llr IkI_4RTM &lUl_illl4_AN AVeATION. f(Iq)_

I

DESIGN APP_L TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NAME OF TEST MDC HIGH TEMPERATURE TEST

PART NO. :)-DAY CONFIG. ,[ MAC_
L NAA

TEST No. ,_.,_Ao._s- HE[ T_ 0 F_

14- DAY CONR@. (_C_
DI

.

C.

de

i00 pound thrust TCA's. It is concluded therefore

that the on-time inaccuracies would have a negligible

effect on the total impulse for the 85 and IOO pound
thrust TCA' s.

Throat area - Throat measurements were obtained both

prior to and subsequent to the test. The maximum

percentage change noted for any one of the TCA's was

percent. This value was for only one TCA. However,

since the mean throat area was utilized in_ computing
the total impulse, the maximum error was only 2

percent.

Thrust coefficient - The TCA thrust coefficient

utilized in computing the It were calculated for

each TCA using acceptance test log data. Since

Cf is relatively insensitive to reasonable large

changes in Pc and mixture ratio, these values are
regarded with a high degree of confidence.

The computed total impulse values obtained from test data (pulse

mode) and those computed using nominal thrust and on-time as

programmed by the mission d_ity cycle requirement are shown in
the following table _ III_). Comparing the two values for

each TCA and for eacn on-time or operating duration shows
very close agreement in addition, the engine system total

impulse from the test data is within 2.4% of that which would

be expected from nominal TCA operation. This close agreement

between the total impulse values obtained and those which

would be expected from nominal TCA operation provides additional
confidence in the value obtained from the test data.

The nmmber of pulses and/or test operations utilized in

calculating engine system total impulse were determined from

the EA records and verified by o_cillograph records at various

intervals. This data should be quite accurate and the con-
fidence in its validity is high.

, ,, T _, ,| !

©

@

©
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i

DESK I TEsT
ORBITATTITUI AKD I  NEUVER mM

(SET)

NAME OF TEST HI)C I_01[ T_IP]_ TES"I'

PA.TNO.Z-OArCONem.
aP

m

NAA
l

TEST NO--SHEET ' OF..--.--

14- mY CONmO.1 _e_ 99-i06_6
i i r f ,

Although there are no doubt some errora in the system total i_ulse

computations, the above analysis seems sufficient to conclude that the

propellant comsu_ption data is the more questionable. The propellant

loading procedures were reviewed in an attempt to ascertain reason(s) for

errors in the propellant cons_tion data. The results Of this revie_ are
as follows:

le The post test propellant tank refill operations require

that the propellant tanks be completely filled. This is -

necessary for computing the quantity of propellant remain-

ing following the mission duty cycle test and thus allowing
the quantity of propellant consumed during the test to be

calculated. However, the attitude of the propellant tanks

during this operation (pressurant supply line approximately

19 degrees above a horizontal plane) and the fact that a

vacuum was not required on the pressurant side of the

bladder during the refill operation present ideal conditions

for gas entrapment between the bladder and tank well. If this

occurred, the propellant tanks would not have been completely

filled, thus introducing errors in the propellant consumption

values directly related to the volume of gas trapped.

o Errors in reading the sight gage on the test facility propellant

fill tanks could be a possible source of error; however, this

would seem rather unlikely since the readings were confirmed by

inspection personnel.

R-15075-1 1113
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DES:G,%IAPPRGV_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

lSZT)

NAMZ OF TE3T MDC HIGH TEMPERATURE TEST

•PART NO. 2-DAY CONFIG._ MAC
L NAA

TESTNo.,106156-._O_HEET. OF__

M-DAY CO,_G.{_C _2-_2701NAA99-i061_;6

TCA

No.

•

Number

of

Pulses

702

I

TABLE I

Pulse

Duration

(See.)

0.036

2.100

1.o5o '

18 o.o18

0.023
• 0.062

0.032126

2 702 0.036

i 2.100

1.o5o

0.01818

9 0.023

t 1481 0.062

126 0.032

! 3 225 0.033

1 4.200

' 32 0.705

j , 2627

Z_ec)

I 295 0.031

i °88i i

Based On TCA
Nomin,_l Performance

5_I.3

4.8

2111.9

92.7

2111.9
I

92.7

180.8

J 14.3

! 210.3

IU_U._ _21u. J i
1114 R-15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAM_UVER SYSTEM

(SE7)

J

NAt,_ OF TEST MI)O HIGH T1]_[P_RATITRETEST

PART NO, Z-DAY CONF=G, [MAC
LNAA

TEST No IO6156-4OIsHEET.__

I" _,C t:;__<97ol
14-DAY CONFIG._ NAA_9-10615 6

OF__

TABLE I

TCA I Number Pulse

No. I of DurationPulses (Sec.)

I 234
L

h .

i 2?

5

0r033

1 4_2oo

32 0.705

27

296

1100 i

702

1

.8

2_
"9

1_80

126

6

0.023

0.o31
i

o.o55

0.o36
2.1oi;

,z.oSo

o.o!B
o.o2}
0.062

i

0.032

i

690 9.o_6

1. ., 2.1o5
8 1.050

21 o.o18
, , ,, ,, , ,

9 0.o23

126 0.032
, ,, -- :

R-15075-1

I t (LB-Sec)

Calculated From

Test Data
,,,o

• 189.5

..... 1oz.2

Based On TCi

Nominal Performance
t , , ,,

177.6
, , ,, , , , , , , ,=

96.6

:522.6528.o
• 9._;

13.5
, ,,

222.0

i628.0

. . , , I,

505.4
• |

i ii i

203.2

1.8
i

3.2

2101.6
I ,I• i

76.9
,0 I

! ,, •, ,, , ,,, ,,

_;o5.4
l

i

• _]`.6
, ,ll , ,

200.8

•'4.8

11.2

14.3

I i , , ,

3.2

2101.6

?6.9

211.0

].391.5

L ', , '

581.3
, ,,, • ,,,

48.3 .
I ill . I .

193.2

8L7•
4,8

, ,, ,,,

2110.5
| t ! ,

92.7
, , ,,,

571.3

48.3

193.2
l

8'7
,, ,, ,q

4.8

211o. 5

, 92.7

= _ ? L I I _ II I _ l,' I _

'1115



. L-'_O _ Z-- Z.W._..-"_" i-"-._I
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r:.-.o.... , ,'-;c....._ TzCT

_,,',D ,'._,_c_c.n SYSTEM

(SZT)

NA,V.EOF TEST MDC HIGH TEMPERATURE TEST

PART NO. Z-DAY CONF;G. _h!AC
l NAA

TEST NO., I06156-40_HEET,__

14-DAY CONFIG.['V'_C Kp_gPTnl
_A 97-i06156l

OF__

TABLE I

TCA N_mber Pu- se

of Duration

Pulses (Sec.)

7 255 0.033 206,6

i _____k.2oo IO_.4

32 ! 0.705 556.8

26 1 0.018 9.1

26 o o

295 _ 221.3

_o86 __ 16oz__

p

8 255 _ 206.6

32 0.705 . 553.6

27 0.018 Y.5

27 0.023 13.5

295 o. o3.1.
.l=wu,_m,_ql_w

lO98 0.055

1 15.o 11_o.o
m m

i 51.o 5o47.o

i 4.9 475.o

i i 15.5__.._._5____ _83.oI 11.5 ii16.7

I 15.0 1387.5

I I_.5 48_.o

1116

It (LB-Sec)

Calculated From

Test Data

104,2 "

221.3

1625.o

Based On TCA

Nominal Performance

193.5

___6.6

_22.6
10.8

•210.3

1 .8

193.5

96.6

522 .6

II. 2

14.3

210.3

1389.0

1417.5

4725.0

472.5

1512.0

1039.5

1417.5

4725.0

R-15075-I
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MAk'EUVIER SYSTEM

_E7)
.. °

NAk'Z OF TEST MI)C HIGH T_g_TI_E TEST

MAC •PART NO. Z-DAY CONFIG. NAA

TOA
No.

10

12

13

J

15

i

16

TABLE

Number Pulse

of Duration

n_lsea (Sac.)

. .

i

J.

2
i

1

1
i i

1

1
i

|,

1
J !

1
i i

1

, 1

1

1

1

TEST No 1°6156-4°.____.__1_A_ET OF...---.

14-DAY ¢ONF10.{ IdAC _2-_2701NAA 99-106196
i

ii i • i i_ i 11

" it. (LB-Sec)
'Caimilated From Based On TCA

Test Data Nominal Performance

),A),_13

1374.9

IO36.2

, i ,

6KR__K.

.1I-_,_.o
6334;0

I

1852.7.

, 261_,2

868,_

2018.0
, i ,

h718.8
1_77._
3247.2

i

_2._
i i

i_I _.n

i0_9. g

6'_20.O

i

•179_.g

• 2_;1._
iiii

187o.o

1512.o

3n8
, i i |, ,i I , i

I |j,2 )_O)j.__ 378.0

2 .r'zz o '_01 A• )_uu.u ...,.,..,,_E# -.-- ._
i I I I I I _ ......... --i.

1

I%-15075-1

|,

..

i ,,

1
i i

| ,|

!

I

I I

14.o lh19.6 1417.5

1117
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST.. }:CPZ_FI?_ CA..,_RA...JN

PART NO. 2-DAY CONFIG./MAC
I.NAA

_:J- _r._ ;_I
TEST NO.

14-DAY CONFIG. fMAC
L NAA

S HEE T__,3_]..__O F._1._!_
._-:q.-:,731

?9- i_ _56 ____

7.6

7.6.1

7.6.2.1.1.

7.6.3

Iiot Fire Ca!_bration Test

Conduct tLe Hot Fire Calibration Test in accordance with

the ap:l]cable gener_l requirements of _,,_'_r£_raoh_, 6.4. I and

the specific requirements and proceSures of pqraLTraph 6._.3.

Fa _lures

letermination of nny system or com?oncnt failure and any

action subsequent to n f_ilure shall be :n accordance with

paragraph 3.6 and the follow:ng:

Any physical damage to Or nn]function o_ the SE7 En_ :ne

System or integr_.l component wh!ch :_rec:udes satisfactory

attainment of the test objectives of the SEV Lesign

A:,proval Test S?ecification sh_ll be considered a failu-e.

Bata reduction shall be in accordnnce with paragraph 6.5.

PREPARED BY:

E. Charles

1118

DATE JAPPROVED FOR NAA:

1/<.,,, .....

DATE
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SEZ| .

NAME OF TEST HOT FIRE CALIBRATION 'r]_T,

.r.Ac
PARTNO. Z-OAYCONF_;tNAA

TEST NO. IO6156-&_'T--_----

fMAC52...52.?Ol
14-DAY CONFIG INAA _9-IC_156.

7.6.7

7.6.7.1

!7.6.7.1.1

Teat Data

Pre-Test Data

End, the Syste_ Identification

_gine Syate_ Name

McDonnell Part NS.

Rocketdyne Part No.

o-2- _2 7o/
# 9 - 1o_/_-_/

Component
Name

3omponent

Package "A"

Component

Package "B"

Component

Package "C"

Component

Package "E_

Part Number

Rocketdyne MAC

• /

._. -._-_7_,-_._7

Serial

Number
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&. DiVISiON OP NOmTN A_t_OCAN AVlATtON INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

}tOT FIRE CAI,IBRATION TF_T
NAME OF TEST

[MAC
PART NO. 2-DAY CONFIG LNAA ""

TEST No.IO6156-hOI SHEET__OF__

[ MAC 52-52701
14-DAY CONFIG INAA 99-106126

7.6.7.1.1 (continued)

Component Part Nt_aber

Name Rocketdyne l,t_C

l,sov(OXID)
psov (FUEL)

Component

Package "A"

Cartridge

Co:,_;;orient

Package "C"

Cartridge

Component

Package "D"

Cartridge

Component

Package "_'

N.O. Cartridge

rCA #I

TCA #2

TCA #3

PREPARED BY:

E. Charles

_-d_ _ .z_, _-_._ -/

1120

Serial

Number

>¢/

.... _ q

DATE]CERT[FIED.FO_ M¢[_DNNELL DATI_

IVERIFIED BY USAF bATE|
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©

@

V



it, OI¥1111QN OF l¢OIIIil¢ AIII|III_IN ,t¥1ATIOI_, Iklt_

c)

0

OESIGN APPROVAL TEST

ORBIT ATTITUOE AND MANEUVER SYSTEM

(SET)

_,,T,0._-0,__N,,_".'c_<__
,TEST NO. I06156-t_OISHEET. .OF.

[MAC 52-52701
14-DAY CONFIG _.N_,

7.6.7.i.1 (continued)

Component Part Number'

Name Rocketdyne, MAC

/

_7o-/o -._t

#.

i

Serial

,,., Number

TCA #& _,"W
jx

¢ck #5

TCA #6 i

TCA #7

¢CA #8

TCA .#9

TCA #I0

TCA #11

TCA #12

¢cA #13 "

TCA #15

TCA #16 !

I

_-_- _7o--

PREPARED BY:

E. Charlel

R-15075-1 112]
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST HOT FIRE CAI,IBRATION TF_T TEST NO IO6156-&O_HEET--OF_

[MAC {MAC 52-52701PART NO. 2-DAY CONFIG LNAA 14-DAY CONFIG NAA'99-]06156

TCA Threat D_ameter Data

T_.vAThroat, Diameter,

TCA #1

TCA #2

TCA #3

TCA #&

TCA #5 :

TCA d6

TCA #7

TCA #e

TCA #9

TCA #i0

TCA #i].

TCA#12

TCA #13

TCA #Z&

TeA #15

TCA #16

inches
!'k= ..

i

Pre-Test Port-Test

, 5_7/ • ,_._l._

. _ _o-____

•4,¢-_J

.b _ej.s

._-_

Zcc,

....__.__/,__-
.I •

- /

/

I

_ ¢_-:i
PREPARED BY; DATE PERFO__,t_DBY: • DATE WITNESSED F.OR_J_ri-----D&TE"' CERTIFI_[D F0R _,_cDObt_ILL DATE

•_ ._ ,%. .... ,, ,_<. _/...--_- :

E, Charles VERIFIED BY I,A_AF DATE

1122 }I-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7}

NAME OF TEST HOT FIRE CALIBP_TION TEST

_MAC
PART NO. 2-DAY CONFIGLNAA

7_6.7.1.3

7.6.7.1.3.1

7.6.7.1.3.1.1

TEST NO. 106156-/+01 SHEE'f'_OF_
_2701

14-DAY CONFIG N,,_a_,

7.6.7.1.3.1.2

7.6.7.1.3olo4

7.6.7.1.3.1.5

Bropellant Loading (Pre-test)

Oxidizer Loading

Pre-refill Qxldlz'er Supply Volume, Vo I and Temperature, To 1

(par_grap_ 6.1.2.1.1.4.3) _d0 °F
Vo I = _I0 i n3 • To1= F "

Post-refill Oxidizer Supply Volume, Vo2 and Temperature, To 2

vo2(P_P_=__Io'6"_'2"I"_'4"_)'°2 =_ _4, °F
_etermlne Oxidizer Vol_me, Vg I at ToI + To2 from

Figure. 22.- Vg I = ]___ i n:_ 2

Total Oxidizer Volm._ _ta_ked (Vdot), from paragrap h
6,6.2.1.1.1.2 i**J .

Oxidizer Loaded (Woxt),

Wox% = (5438 = ,Vdot) x 90.5 +.077 (70-To2) -

woxt _#,9.¢ lb,. 172S

Fuel Loading

Pre-refill Fuel supply Vplume, Vf I and Temperature, Tf 1

(paragraph 6,1,2.1,2,4,3) .

vf1=_5P__LIO _tl =---_%
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST HOT FIRE CALIBraTION TEST

PART NO. 2-DAY CONFIG_ MAC

,TEST NO. 106156-401 SHEET__OF__

[MAC 52-52701
14-DAY CONFIG lNAA "99-106156

7.6.7.1.3.2.2

7.6.7.1.3.2.3

7.6.7.1.3.2.4

£ost-refill Fuel Supply Volume, Vf 2 and Temperature,

(paragraph 6.2. I.2.&.8) Jf
OF

• 1

Tf 2

Determine _p,el Volume, , at Tf I + Tf 2 from Figure 24.

I in3
Vg 2 = _'I,C0] _ Vg2
. , n 2

Total Fuel Volume Det,_nked (Vdf_), from paragraph

6.6.2.1.1.2.2. _';'0 D' /,u(. -',#

Fuel Loaded (Wft) ,

'_ft = (5425 - v_f t) ×

Wf t = Z_'-_ _ .lbs.

54.87 +.0325 (70 - Tf2)

1728

I

r.,ERTIF_T.O_O_)_O_EU. DaTEPREPARED BY: DATE

@

E. Charles

I 0
1124 R'15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)
e

NAME OF TEST HOT FIRE CALI,DRATION TEST TEST No.lO6156-hOlsHEET__OF_

PART NO. 2-DAY CONFIG. J'MAC [
LNAA 14-DAY CONRG.LMAC ,52-_2701NAA 99.106156

7.6.7.2 Hot Fire Test Data

Test Cell Location

Test Cell Number 59-)S

Test Number

Test Date

Test Start Time

Oxidizer (NTO) Loaded,

Fuel (_4H) Loaded,

q_¢- 0o?

.211_//00 - ""

:Z3_g"

°F (7.6.7.1.3.1)

°F (7.6.7.L:3.2)
±

Press=-ant(a.e) Lo_ed,32o4" _,s_ 07_'o F (7.6.7.1._,.1)

Propellant Samples NT,O _ ,

Sample Batch Number 2-- 7 _ .-. _-_

Sample Specific Gravit X " /,_1
,He,t HIL, SP_, _eRulrements (.Yes or Do) " "

• i i , i= = JiB

Flight Transducer Suppl_ ¥ol_age

Propellant Valve Supp_ Voltage"

Test Cell Altitude Pressure

i i ] i i i I

2¢

•"//_ "/ •/, ! _- - ")/ ..... / ....... i"//,V_: ,'__L" _. ,'/" .............. _,/,>_

n-_5o75-1:., :.. : .... 11
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAk_ OF TEST HOT FTRE CAI.IBRATION TEST

PART NO. 2-DAY CONFIG._ "MAC
ENAA

.TEST NO. lO6156-AC_HEET--oF--

14-DAY CONFIG./MAC 52-52701
LNAA 9_-Z_._56

7.6.7.2 (continued)

Test Data From DIGR Charts

Para_.eter " Start of Test "Pnd of Test

TP _peratures
Test Cell Anbient Temperature "/',2_/_-

Cxidizer Tank (Skin) _//(/-

Fuel Tank (Skin) ,_'/_

Pressurant Tank (Skin) _-_.._217

Pressure Regulator (external) _'---r--

Reg. Pressurant Line . "_'19"/c
TCA #i (external) _d'/_

TCA #2 (external) _J':'j_..

TCA #3 (external)

TCA #A (external) , _%. /c

TCA #5 (external)

TCA #6 (external) • ./_-. /r-

TCA #7 (external) _'_"/_
TCA #8 (external) '-/0-"/_

TCA #9 (external) "" +/_"/_

TCA #I0 (external) './O'-'/_

TCA #ii (external) _/_-*/"

TCA _12 (external) ....'.__" /_

TCA #13 (external) _'_'/'_"

TCA #lA (external) . "_/_"/:"
TCA #15 (external) ., _/O-' F"

TCA #16 (external)

...3_" /:

/2! /-

/,: _°1-"
,.;,_.,_:

,., 7/J" l-
i_q, t..
/_.'3 "/-

_,_ ./--- ,,,

j,_-l. / "

,,, f_;(_" ,

,, _;/:

_: _TEPEaFOR_.;ED b_: DATEIWITNESSEO FO_ NA_: _--_E-]CERTIF_.D F(_J:;c_%_L_

- 1126 R_15075_1-]
Te=t _orm 14}}
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DESIGN APPRO_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

IS[7)

NAME OF TEST. HOT FIRE CALIBRATION, TEST

PART NO. 2-DAY CONFIG. {MAC-NAA
.--,--,,m..m

TEST NO. }O6156-/_O:_HEET...._._.__

..-o,,,co....._ _-_'{ NAA ,. -

OF__

7.6.7.2 (continued)

Test Data From DIGR Charts
Parameter Start of Test F_d of Test
Pressures

" .Pressurant Supply

Pressurant, Regulated

Ox£dizer Supply

FuelSu_ply
"" Altitude (Test Cell)

_" 'x<.

E_;G

TCA Pulse Firing Data (From E.A. Recorder)

TCA No.

TCA #I

TCA #2

Number of Pulses Pulse Duration



DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAMZ OF TEST HOT FIRE, CALIBRATION TEST

PART NO. Z-DAY CONFIG. _MAC
[ NAA

TEST NO. ]O6156-/_(_HEET_OF_

14-DAY CONFIG.{MAC 52.-_2701NAA 9_-i00156

(continued)

• TCA No.

TCA #ii

TeA #12

TCA #13

TCA #1A

TCA #15

TCA #16

NuT.ber of Pulses

/

/

0')
,,,,4

Pulse Duration

3"._- _.____.

%

(./"

PREPARED BY: DATE]'PERFORMED I_Y_---OATE[_ITNESSED FOR NAA: DATE_CERTIFED FOI_McDONNIJEL,L: DATE
I .... - /_._ I : J-" _> ./_-- . I (c.- F/_" _':._'[) _'_ / ,
L" /" <_-'t.F_W.4 I --/-- -.-_-'-'__ _-I .- _ .... __: >y

E. Charles / .. .. ] . ]VERIFIED I_y.u3AF: DATE

__1128 _ - ':_-_ R-15075-I
Test Form 1453

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

ISE7)

NAME OF TEST HOT FIRE CAI'.It:iRATICN TEST TEST No.-lO6156-/"O_btEET.........__.

PART NO. 2-DAY CONFIG. { MAC ' ,,,.,,,,v ,.,,,,,-,,, [ MAC 5_;2--52701NAA ,. wM. _u_r,_.[NAA ??-i061_6
, '', , i , " r -. •

t

7.6.7.2 (contlnued)

OF__

The Hot Fire Calibration Test fiGsA!_>s were conducted in

accordance with Table &. , _(yes o r. no).

Co_ents:

.-------=--.=....d_p-

©



& DiVIIIION _P 14tOmT_ AIWI[IlliCAN mVJAYIO N INC:

©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

HOT FIRECALIBRATION TEST
NAM_ OF TEST .TEST NO.106156-L'O1s,H.gETn.,v._..._

f 4 f MAC ->"- _'_(UA
PART NO. Z-DAY CONFIG.-t MAC I -DAY CONFIG. t."NAA _--_. NAA _99-]-O6156

OFm

7.6.7.3 TCA Post-Test Inspection Data

Fmter below, comments _n the condition of each TCA

resulting frorl the post-test visual inspection

TCA No. Post-Test Condition

PREPAHEDBY:

E. Charles

.I130

1

. .

.

6

7

- i

iv,. _ ,;;._C.i<;:-..:/ ,,, ,. .... _ : , , .., - .

==_
DATE] PERFORMEDI_:_..._J_A_.EE]WITNESSEDF(_NAA: _TE]CERTIFED FORMcDO_'NELL:DATE

.... "., _c_' ,-7"_ ..... ,-W" •

-- ../ ,. I ...._;: ., .; /, .,_, _ <.>' ]VERiFIEIIII_)USAF: 'DATE
/ .... ,. _,,_, D/","/,;_..:.

Test Form 1453

0

0
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DESIGN APPRO_.L TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST,, .HOT FIRE CALIBRATION. TEST

PART NO. 2-DAY CONFIG. J"MAC
L NAA.,

TEST NO. 1,061_6"40]-3HEET-- OF__

14-DAY CONFIG.{ MAc 52-52701NAA 99.106156 ....

7.6.7.3 (continued)

iI

12

13

11,

15

].6

e,_.,,_

Post-Test Condition

A./,._ ,_,,.,.-,_ J'L_-_" _,O _

. _. ._.F_._ _._s'

/_.

L_o_-_ I >_,,'_x_i ,_/":,"_-_ " I_ _:-_ , ........,

' i
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DESIGN APPRGVAL TEST

ORBIT ATTITUDE AND MANI_UVER SYSTEM

(SE7)

NAk'_ OF TEST HOT FIRS CALIBRATION TsST

PART NO.2-DAY CONFIG. _'MAC
LNAA

Hot ,_ire Test _]ata

i S[stem Pressures

TEST NO.106156-_01 SHEET OF_

&

!

O
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAII'_ OF TEST HO¢ FIRE CALIBRATION TEST TEST NO._156-l_O1F_.iEET..__._OF___..

PART NO.2-DAY CONFIG,{ MAC' ' ' ' I4-1_AY CONFIG _MAC 52-52701NAA , 'L NAA 99-1P_61_6 ,,

Hot Fire Test Data

STstem P_p_es.

I,II

,g/

_ "./#4 '"
m.

ii i i =

i I I I i

/m', ., ; &f:?
J ,aZ_/77,,40 JlY .w,

" " _ ...............i

i'i)=t ge.'_ 1ie.33 .. " , ( ,
: £
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DESIGN AP?RCVAL TEST

ORBIT ATTITUDE AND MANE.UVER SYSTEM

LSE7)

NA_ OF TEST. H'Jr FI_ CALIBR&TION TEST

PART NO. 2-DAY CONFIG. _MAC "
LNAA

TEST NO.!06156- L_O1SHEET_..___ OF__
(- MAC _2-_27o]_

14- DAY CONFIG. ,_ 99=-i06156NAA
, , ,, ,

Hot _ire Test Data

i S_rstem Pressures

: o
/7/ __ I _C _l _'c I __ 7 ._._,-_/" #__

/.4

,2S" /
.2

/7

/,_
i

/0

/6

, /_
/Yf

i

,,/_/

/.<t_
.,,/_'d

i

!.8__41 _/ ,./I_ ,..?I._ i.__<9.,I!J// 14.9

/#9 /S.S

W.._, _earcy ".l/, _, -'_ _< "..._" _ ....

-. _/_/_. /_/_. t _,___._. _:.
__ I15_ .... , , _ . ....... _r, R-15075-1_.

Test,_ex_a 145}

@
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DES_N APPROVAL TEST
OR_T ATTITUDE AND MANEUVER SYSTEM

_ET)

I

NAk.'Z OF TEST i

PART NO.'Z-DAY CONFIG.{ MAcNAA
!

: Hot,. Fire Test I_.ta

i S_stem Pressures
i s • _

III I I

HOT FIRE CALIBRATIaN TEST
i

I

TEST NO,-!O61_'_O_4zJET___..,__ OF...._

I r .... ' I

il .... i_,_

-_ 2621 _120 !_-_/4 _J'/_df _. . _w_P_ /i5 _

....

, /:s" .. /_# i_.g
i
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAk'Z OF TEST HOT F] ;_ECALIBRAT] C_ TKST

PART NO. 2-DAY CONFIG.,{MAC
i)

NAA

Hot Yire Test Data

TEST NO, 106156-401SMEET,._.._. OF___-

,. ,_,v,,^L,=,_fMAC 52-52701

i-,-i_i,_u.r,g._ NAA 99-106156

TCA Propellant Valve Response and S_stem Voltage Data

Test

Operation

TCA Firing Energize De-Energize Sys. Supply Fit Trans.

Firing Duration Time Time Voltage Supply Voltage
(Sec) (Sec) (Sec) (Volts-OC) (Volts-DC)

n

.3

J

n

i

PI_PAR_.DBY: DATE PERFO_q_ED"BY:....DATE"WITNESSEDFOF('NAA:,._ATI_ __R McDO_,'_£LU

/ /"

_ 1156 ..... ,.L,. . _ . ,i'I,. I_--15075--1"_.,,
Toi% gorm 14_3

@

0
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I III I I I III I I

OF.SIGNAPPR@aI_TEST
ORBITATTITUDEAND I_EUVER SYSTEM

(SET|

NA_ OF TEST HOT FIR_ .CALIBRATI. aN TEST

.{_PART NO. E-DAY CONFI@. NAA ,
• ,, ' II Ill II

Hot Fire Test Data

TCA Propellant Valve Response and System Voltage Data

Test TCA

Operation Firing

l t

/$ j

, , ,

|it it i

,. g
I

, ,20 ._

2/ /$
/I

i

,.z2 ,/4
, . ... /2

22 ,_
,4

II I

,7
,...¢_ /

i i ti

.g
I i

t

/#

/4

II

'4-oar "-""'' f_c-- ,52-5z?01
,. i i,_ _t,_-i.,,_ N_ .... 79-1_155

i ,, ,, |

Firing Energize Da-EnerEise Sys. Supply

Duration Time Time Voltage

(Sec) CSeo) (sea) (vol.-Dc)
i t ,,-, ,, .......

_2,z . _ ,.._,.7
latt

_.2) " tL_ • ,

w | H

_..2z. O. oo,.!". _. oo_,
_?_.z _ oo_" _. oo_

_. _ _. ao_ _._o_'
n ' I i t

_2.,z ,y. 0/7 P._/
_;, _.ozz _:_o/ ....

S_. _. o/y _. _oI
.2_ _.o/_ _._o/ . .

_ 0._4 _?._,o_
j,zz _.oo4 0.002

_._ _.0o_ _.#_' ....
_.22 _. _o_ ../.oo_ .

_._ .J. o/_ o. o_ /

FIt Trans.

Supply Voltage
(Volts-DO)

II ii ii

n l

I I I

i

I li li I

i i I liB

I I

I

0
I W.E. Searcy '._. _ <-.'-_-

15075 " <L.R- -1
Teet _'om 1453

/0.2
1157

J
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

_ET]

NAk'_ OF TEST HOT FIRE CALIBRATION TEST

PART NO, 2-DAY CONFIG. [MAC
L NAA

TEST NO. lC_156-LO1sI'_:T,.,,.,..,,,.,._ OF_._._
MAC )_-)z {u±

14-DAY CONFIG.{ NAA 9_-i0615_._6

iii

Test

Operation

tIot Fire Test Data

TCA Pr0pellant Valve Response and .STstem Voltage Data

TCA Firing Energize De-Energize Sys. Supply

Firing Duration Time Time Voltage

(Sec) (Sec) (Sec) (Volt s-DC )

2S
i

,ii i

i

i

74

i i

7s

i l i M

I

i

| l,, ,

,2 ._. 22 _. 0o4 o. <_o_-_
|

, ./,/ j..2.z. J.o/g' o.oo/
i

... /2 J, ,Z2 J, 0/_ P,O0 /"
i

.9 _£.,22 co, o/Y _. oo/

/4 ,.¢..,Z,Z J, O / Y O, o o /
/& ._. ,zY 0'. P./'d ",o. oo/

_. ,z,z _0. oo._ _. oo _

/_ _.._,z J, old o, oo/

J .J. oo " o.oo.. ,,,
,- _ _. _o.4: _. o o 4

// _,. 2Z _. o/7" o. oo/.
/_ .,?. ,z2 19. o/ Z_ _o. OO /

_,22 _. oo_z _0.oo _._

.¢ _. .z2 _. op _ 0. o_.?_ z

o... / ,_, Y'

Flt Trans.

Supply Voltage

(Volts-DC)

i i

i

Ph-"_PAREDB¥_ DATE

W. E. Searcy

_t38 .....

To_ _orm 145_

Pa_FO_ED"_: " OATC:"

..}.,.,,,,_...../....,-,,.

WITNESSEDFOR'NAAPf_D_TE _'-R._[D FORMcOONNELL:_,k_EiF[DFORMcDONNELL:

%L;'-< _-d_._-_:<.,>

/o//S//f_.' / vER__,.,._-.....C_T,I
. ./ . , R-15075-I_ I

0
e

0
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DESIGN APPROM_L TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

1
J

|

i

NAME OF TEST Drain and Clean Procedures TEST NolO615 6-hOl SI'_[T,_.____OF__

PART NO. 2-OAY CONFIG. {MAC 14 DAY CO_mn ;MAC 52,52_O1NAA - • .....L_ _-I06116
,i , i , , am i u • n

7.6.7.h Drain and Clean Evaluation

Test Data

The following data sheetswere compiled from thetest specifi-
cation data sheets (Pages i142 to 1165). Due to the number of

times various cleaning opera-'-_ons_a-d-to berepeated to attain

the desired results, the original data sheets do not lend

themselves to expedient summarization of theacqulred data.

. Irll i - _ __ j i I, . _ ii ii

I141'
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

{SE7)

NAME OF TEST Drain and Clean Procedures TEST NO I06156-40_HEET--OF--

[MAC { MAC 52-_2701PARTNO Z-DAY CONFIGLNAA ,4-DAYCONFIG_N_ 99-_O_56
• J

7.6 7.4 System cleaning data

7.6.7.4.1 Oxidizer system cleaning data

7.6.7.4.1.1 Operation: Liquid NTO concentration following expulsion of first

flush fluid sample.

Paragraph

6.2.1.1.3.18

Date PPM Results -

3-8-65 50 Information only

7.6.7.4.1.2 Operation: Liquid NTO concentration following initial tank

and manifold flushing.

Paragraph

6.2.1.1.3.35

6.2.1.1.3.39

Location Date PPM Results

TCA #1 3-8-65 io Out of spec.

TCA #5 3-8-65 iO Out of spec.

TCA #12 3=8-65 • I0 Out of spec.

TCA #13 3=8-65 i0 Out of spec.

TP Ii 3-8-65 iO Out of spec.

7.6.7.4.1.2.1 Second flushing event

Paragraph Location Dat_e PPM Results

6.2.1.1.3.35 TCA #1 3-9_65 5 Out of spec.
TCA #5 3_9-65 iO Out of spec.

TCA #12 3_9-65 i In spec.

TCA #13 3-9-65 0 In spec.

6.2.1.1.3.39 TP Ii 3-9-65 50 Out of spec.

7.6.7.4.1.2.2 Third flushing event

O

O

PRERAREII BY:

R. McMahon 651

1142 , R-i5075-i _,j
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DESIGNAPPROVALTEST
ORBITATTITUDEANDMANEUVERSYSTEM

(SE7)

NAME ,OF TEST

PART NO.

Drain and Clean Procedures

J'MAC
2-DAY CONFIG LNAA

Paragraph

6.2.1.1.3.35

6.2.1.1.3.39

Location Dat_e PP_

TCA #I 3-iO-65 I0

TCA #5 3-io=65 IO

TCA #12 3_I0-65 IO

TCA #13 3-10-65 I

TP 11 3-10-65 10

.TEST NO.

MAC 52-_70114-DAY CONFIG NAA 97-1_61_
._ i ,=b ,A, •

Results

Out of spec.

Out of _ec.

Out of spec.

In _eo.
Out of speo.

ZO_55"40_SHEET_____OF____

7_6.7.4.1.2.3 Fourth flushing event

Paragraph Location

6.2.1.I.3.35 TCA #i

_CA #5
TCA #12

• TCA #13

6_2.1.I. 3.39 TP 11

Date FPM

3-zo-65 5
3..lO-651
3--=10--65 25
3=Io-65 1
3-1o-65 1o

Results

Out of spec.

In epec.
Out of ._ec.

In slp4e •
Out of spec.

7.6.7.4.1.2.4 Fifth flushing event

6.2.1.1.3.39

Location

TCA #1

TGA #5

TCA #12
TCA f13

TP 11

Dat_e_.

3-11=65

3-1145
3=_-65
3-_-65
3-11-65

7.6.7.4.I.2.5 Sixth flushing event

PPt,[ Results
m

5 Out of spec.

5 Out of _ec.

I In spec.
5 Out of q_ec.

10 Out of spec.

Paragraph Location . Dat___e

6.2.1.i.3.35 TCA #I 3=.12-65
TCA #5 3-12_65

TCA #12 3-12-65

TCA #13 3-12-65

6.2.1.I.3.39 T_ 11 3-12-65

Pl_ Results

5 Out of spec.

IO Out of spec.

i0 Out of spec.
10 Out of spec.
20 Out of _c.

R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST Drain and Clean Procedures

/MAC
PART NO. :P-DAY CONFIG LNAA

TEST NO. I06156-40_HEET__OF__

/MAC _2-_2701
14-DAYCONFIGLNAA 99.106156

7-.6.7.h.I.2.6 Seventh flushing event

Paragraph Location Date PPM Results

6.2.1.1.3.35 TCA #I 3-12-65 i0 Out of spec.

TCA #5 3=12_65 IO Out of spec.

TCA #12 3_12-65 _50 Out of spec.

TCA #13 3-12-65 iO Out of spec.

6.2.1.1.3.39 TP Ii 3-12-65 5 Out of spe6.

IL 5388-6130 was written to require changing the flush fluid completely

after each flushing operation. ..

7.6.7.4.1.2.7 Eighth flushing event (First flushing event per the new

procedure of IL 5388-6130)

Paragraph _cation Dat__e PP___M Results

6.2.1.1.3.35 TCA #I 3-16-65 _I In spec.

TCA #5 3-16-65 -11 In spec.

TCA #12 3=16-65 _i In spec.

TCA #13 3-16-65 _I In spec.

6.2.1.1.3.39 TP Ii 3-16-65 5 Out of spec.

7.6.7.4.1.2.8 Ninth flushing event (Second flushing event per the new procedur_

of IL 5388-6130)

Paragraph

6,2.1.1.3.35

Location , Dat__._e PPM Results "

TCA #1 3-17-65 _I In spec.

TCA #5 3-17-65 _-i In spec.

TCA #12 3-17=65 _I Yn spec.

TCA #13 3-17-65 (I In spec.

TP iI 3-17-65 _i In spec.

PREPARED BY:

R. McMahon

CHECKED BY) _,_

11_

DATE IAPPROVED FOR NAA:

__T.T_I /V('/"_(
i / o v-- , ,,

i I

DATE

i

R-15075-1

©

@
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST Drain and Clean Prooed, ure= TEST NO., 106156"40_HEET--OF-----

i /MAC TNM,4_.C52-_2701:PART NO, 2-DAY CONFIG LNAA .,., 14-DAY CONFIG .,_ 99.1_(_56

7.6.7.4.1.3 Operationt NTO and freon vapor concentration at TCAs and

manifold following ON2 purge.

First purging event7.6.7.4.1.3.1

Paragraph

, 6.2.1.i.3.66

PPM Result
Location Dat___ee NTO--- FREON --------

TP 13 3-18-65 13 y20 In/out_of spec.
TP 11 3-18-65 34 Y20 Out of spec.

TCA #1 3-18-65 800 720 Out of spec.

TCA #5 3=18-65 18 720 In/out of spec.
TCA #12 3o18-65 45 "720 Out of spec.

TCA #13 3-18-65 13 720 In/out of spec,

7.6,7.4.1.3.2 Second purging event

,PPM Result
Paragraph Location Date NT-_- FREON

6.2.1.1.3.66 TP 13 3_19=65 iO <20 In spec.
TP Ii 3=19-65 6 <20 In spec.

TCA #I 3-19-65 520 720 Out of spec.

TCA #5 3_19_65 26 720 Out of spec.

TCA #12 3=19-65 65 720 Out of spec.

TCA #13 3-19-65 120 720 Out ef spec.

7.6.7.4.1.3.3

Paragraph

6.2.1.1,3.66

Third purging event

PPM Result
Location Date NT-_- FREON

TP 13 3_19'65 -9- _2----O-In spec.

TP Ii 3-19-65 17 720 In/out of spec.

TCA #1 3-19_65 520 720 Out of spec.

TCA #5 3-19-65 60 <20 Out of/in _pec.

TCA #12 3-19-65 103 720 Out of spec.

_CA #13 3-19-65 93 720 OuC of spec.

PREPAREDBY: DATE]APPROVEDFORNAA:

R. McMahon iO-14-65

c_Ec_o]._: ,,.;_..,, / " DA'fE/
_4c. "Z.:_-..'I:._-'._-_,_. ......... /oT/_-iJ--I .... _
R-15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST Drain and Clean Procedures

_MAC "
PART NO. :)-DAY CONFIG LNAA

TEST NO. ,106156"40]'3HEET_ OF....___

14-DAY CONFIG {N_ 99-1_2"_27Q]'r_lSS'

| , ,,,

7.6.?.4.1.4 Operation: Vacuuming of upstream and downstream sides of NTO

tank bladder after 3 unsuccessful purges.

7.6.7.4.1.4.I

P_agr_h

6.2.1.1.3.80

7.6.7.4.1.4.2

Paragraph

6.2.1.1.3.80

7.6.7.4.1.4.3

P_agraph

6.2.1.1.3.80

First #acuma event

PPM
Location Dat_ NTO---FREON Re eults

TP 13 3=19=65 12 720 In/out of spec.

TP ii 3-19-65 600 720 Out of-spec.

TCA #1.. 3-19-65_8OO _20 Out of spec.

TCA #5 3-19-65P8OO <20 Out/In spec.

TCA #12 3-19-65_8OO >20 Out" of mpec.

TCA #13 3-19-65P8OO ;>20 Out of spec.

Second vacuum event

PPM

Location Date NTO'-'--FREON Results

TP 13 3=22-65 _ _ Out of spec.

TF II 3=22-65 800 _20 Out of/in _ec.

TCA #I 3_22-65 122 >20 Out of spec.

TCA #5 3_22-65 >8OO >20 Out of spec.

TCA #12 3=22-65 _8OO >20 Out of spec.

•TCA #13 3-22-65 _8OO _20 Out of spec.

Third vacuum event

PPM
Location Dat_e NT'-O-FREON Results

TP 13 3-23-65 _92 >20 Out of spec.

TF II 3_23-65 196 _20 Out of/in spec.
TCA #1 3-23=65 IOOO >20 Out of spec.

TCA #5 3=23°65 560 _20 Out of spec.

TCA #12 3_23-65 16 _20 Out of spec.

TCA #13 3-23-65 720 _O • Out of spec.

CHECKED BY:

11_t6

DATE I APPROVEDFOR NAA :

i |

DATE;"

[0 o s '

,I [ I.

]_-:5075-:

©
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

OF TEST Drain and Clean Procedures

fMAC
PART NO. 2-DAY CONFIG I.NAA

I

TEST NO. 106156-401SHE'ET__O__._._

14-DAYCONFIG{I_ _ qq..'[cVdr_-.j_2"_;2701
• i i _ i ,, ..L_,_ i..

As the evacuation operation was not reducing the NTO or freon vapor
concentration significantly, lL5388-6143 was issued authorising a flushing

operation after two unsuccessful eTacuations.

Operation: Liquid WTO concentration following flushing operation

required after unsuccessful evacuations.

flushing event

Location Date PPM Results

TCA #i 3-24-65 i In spec.

TCA #5 3-24-65 I In spec.

TCA #12 3-24-65 i In spec.

TOA #13 3-24-65 1 In spec.
TP iI 3-24-65 1 In spec.

7.6.7.4.1.5

7,6.7.4.1.5.1 First

Paragraph

6.2.1.l.3.35

7.6.7.4. l.6 Operation: ](TO and freon vapor concentration in manifold and at
TCAs following ON2 purge after supplemental flushing.

7.6.7.4.1.6.1 First purging event (Fourth

Paragraph

6.2.1.1.3.66

actual purging event)

FP_
Location Dat___ee mTO--_R_ON

TP 13 3-25-65 32 >20
TP ii 3-25-65 33" <20

TCA #I 3-25-65 67 >20
TCA #5 3-25-65 45 <20
TCA #12 3-25-65 25 >20
TCA #13 3-25-65 48 >20

Results

Out of spec.

Out of/in _ec.

Out of spec.

Out of/In epec.

Out of spec.

Out of spec.

7.6.7.4.1.6.2 Second purging event

PPM Results
Paragraph Location Dat__e NTO----FREON

6.2.1.1.3.66 TP 13 3-25-65 _ _ Tn spec.

PEE._A,qEDBY'. DATE FOR Nk.A: _TE;,._:_o_ _-_51 /J_ ,,
cH_- D F,,_,I ..... I 'oAol ,
R-15075-I 11_J7



II OIVIlilON OI ! NORTH &U|Ilt_.AN AvllifION INt_

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

I I I

NAME OF TEST Drain and Clean Procedures TEST NO. 10615_-40_HEET__OF__

_MAC {N_ _2-_2701PART NO. Z-DAY CONFIG INAA 14-DAY CONFIG 99.,-1P_'_,_
i

TP Ii 3-25-65 II 420 In spec.

TCA #1 3-25-65 38 _20 Out of/in =_ec.

TCA #5 3-25-65 14 C20 In spec.
TCA #12 3-25-65 21 >20 Out of spec.

TCA #13 3-25-65 6 _20 In spec.

Third purging event

PPH Re suits
Location Dat_e wro---FREON

TP 13 3-25-65 T _20 In spec.

TP II 3-25-65 118 _20 Out of/in apec.
TCA #I 3-25-65 12 _20 In spec.

TCA #5 3-25_65 6 >20 In/eat ef apec.

TCA #12 3-25-65 8 >20 In/out of l_ec.
TCA #13 3-25-65 26 _20 Out of spec.

7.6.7.4.1.6.4 Fourth purging event

PPM
Location Date

-- NTO FREON

TP 13 3-26-65 -3- < 20

TP ii 3-26-,65 3 _ 20

TCA #I 3,26-65 4 ( 20
TCA #5 3-26-65 4 _20

TCA #12 3-26_65 7 7 20

TCA #13 3-26-65 6 _20

Results

In spec.

In spec.

In spec.

In spec.
Freon Out of spec.

In spec.

Purging considered complete displte TCA #12 freon vapor concentration.

7.6.7.4.1.7 Operation: WTO and freon vapor concentration at Component

Package "B" TP 6 prior to any upstream cleaning event.

PPM Re sult
Paragraph Dat___e NTO---FREON

6.2.1.1.3.81 3-26-65 _-_ >20 Out of spec.

BY: DATEI APPROVEDFORNAA: DATE!
ICHECKEDDY: ., / " DATE, ,o-=o-, ,o1,o1 :
1148 11-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7}

i i

NAME OF TEST Drain and Clean Procedures

J'MAC
=ART NO. Z-DAY CONFIG LNAA

.TEST NO. 106156"40_HEET---OF--

J'MAC 52-_270],
14-DAY CONFIG -_NAA 99-1 f"_l K_

= ,

7,6.7.4.1.8 Operation: NTO and freon vapor concentration at Component
package "B" TP 6 after upstream evacuation.

7.6.7.4.1.8.1 First evacuation event

Paragraph Dat_._e

6.2.1.I.3.%O 3-26-65

7.6.7.4.1.8.2 Second e_acuation event

Paragraph Dat.___e

6.2.1.1.3.90 3-29-65

PI_ Results
NTO FREON

Out/in ec.

FPM Results
NTO FREON

"_ _ Out of spec.

7.6.7.4.1.8.3 Third e_cuation event

Paragraph Date

6.2.1.i. 3.90 .,3-29-65-

7.6.7.4.1.9

Pl'_
WrO--]FREON Results

T "_ In apec.

Operation:
TCAs after I hour wait period.

FI_ and freon vapor concentration in manifold and at

FR_
Paragraph Location Dat._je _--"FRI_N

6.2.1.1.3.93 TP 13 3-29-65 _
TF ll 3=29-65 139 C20
TCA #I 3-29-65 >800 C20

TCA #5 3=29-65 181 _20
TCA#I2 3-29-65 _6OO /-20

TCA #13 3-2y--65 >8OO <20
6.2.1.1.3.94 TP 6 3-29.-65 2,08 /_20

Results

fro out of fpec.

NTO out of _pee.
MTO out of apec.
rr0 out of epec.
NTO out of =pea.
FrO out of spec.

MTO out of spec.

7.6.7.4.1.1o Operation, 1_0 and freon vapor concentration in manifold and at
TCAs following first GN_ purge required when 1 hour sa_le r©quir

ments of paragraph 6.2.1.1.3.93 and 6.2.1.1.3.94 were not met.

'P_:,__PAREDBY: DA'I'EI_--Pi_iCAq.OF(;_ NAA:

R. !
_, _, ...... ._ _

- E'_T_,i

.,
R-15075-I
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OlVlm0ON O1" NO_1',.4 A'_WA*,".A'..,I Avt.av,O"V *'_f:

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST Drain and Clean Procedures
e

,I"MAC
PART NO. 2-DAY CONFIG LNAA

TEST NO. I06156"40_HEET__OF__

_;2-_270114-DAY CONFIG _MAC
99-1(Q6156Ltw_

7.6.7.4.1.10.1 First

Paragraph

6.2.1.i.3.66

7.6.7.h.1.10.2

Paragraph

6.2.1.1.3.66

7.6.7.4.i.ii

purging event (Eighth actual purging event)

Location Date PPM
-- NTO--FREON

TP 13 3-30-65 1-'6" >20

TP II 3_30-65 15 720
TCA #i 3-30-65 8 _20

TCA #5 3-30-65 6 P20

TCA #12 3-30-65 13 >20

TCA #13 3-30-65 Ii >20

Second purging event

Results

Freon out of spec

Freon out of spec

In spec.

Freon out of spec

-Freon out of spec

Freon out of spec

PPM
Location Dat_e I_0-- FREON Results

TF 13 3-30-65 2T _c2o. Zn spec.

TP ii 3=30_65 8 L20 In spec.

TCA #1 3=30-65 9 _20 In spec.

TCA #5 3=30_65 5 £-20 In spec.

TCA #12 3-30-65 15 _i20 In spec.

TCA #13 3.30-65 9 d-20 In spec.

Operation: NTO and freon vapor concentrationat Component
Package "B" TP 6.

Paragraph

6.2.1.1.3.81

7.6.7.h.I.12

Paragraph

6.2.1.1.3.80

PFM
Dat____e NTO----FREON Results

3-31.65 ZZ_ _o Out o_/la m=ec.

Operation: WTO and freon vapor concentration at Component
Package "B" TP 6 after one evacuation.

PPM
Date MTO--FREON Results

3-31-65 _ _ In apec.

PREPAREDBY:

R. McMahon

CHECKEDBY: ./_ j

1150

DATEIAPPROVIE.DFORNAA: ' ' DATE.
I

I o,Zo/ 
/O- o-...... _,"1 _L'_.., . . . , .... I

R-15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

i I i

NAME OF TEST Drain and Clean Procedures

/MAC
PART NO. 2-DAY CONFIGLNAA

TEST NO. 106!56-40_3HE'ET__OF--

{N_ 52-_Z?O114-DAY CONFIG 99-1 _1

7.6.7.4.1.13 Operation: NTO
at TCAs after i

•Paragraph

6.2.1.1.3.93

6.2.1.1.3.94

and freon vapor concentration in manifold and

hour walt period.

]_ Results
Location Dat____e wro---FP_M

TP 13 4=I.65 _'_ _ MTO out of spec.

TP ii 4-1-65 520 _ 20 ITO out of apec.

TCA #I 4-i-65 105 _ 20 MTO out of _ec.
TCA #5- 4-i=65 125 _20 WTOout of _ec.
TCA #12 4-1-65 6 < 20 In apec.

TCA #13 4-1-65 48 < 20 MTO out of apec.
TP 6 4-I-65 4.8 _ 20 rfO out of _ec.

7.6.7.4.1._4

7.6.7.4.1.14.1

Paragraph

6.2.1.1.3.66

Operation: _0 and freon vapor concentration in manifold and

at TCAs following first GN_ purge required when 1 hour slple
requirements of paragraph 5.2.1.1.3.93 and 6.2.1.1.3.94 were

not met.

First purge event (Tenth actual purging event)

PPM Results
Location Da_._ IPrO_FREON

rr 13 4=].-65 T -_ In _,c.
TP ii 4.-i-65 8 < 20 In. apoc.

TCA #I 4-].-65 12 < 20 In s_ec.

TCA #5 4=1-65 ].0 _.20 In apec.

TCA #12 4-I_65 5 _ 20 In apec.

TCA #13 4-I-65 9 /-20 In _ee.

7.6.7.4..]..15.

Paragrcph

6.2.1.I. 3,90

Operation: _PO and freon raper concentration at Oomponent
Package "B" TP 6 after evacuation required when sample

requireaents of paragraph 6.2.1.1.3.94 were not met.

FFR Result=

4.-2-65 _ _ In apec.

FqtF.RkREDBY:

R. McHahon

O_EC_D _,V: ,,_,' /

t%-15075-1

.]
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& OIVIIIION OP I_OIqTI4 ill,Ill * (AN. AVIll*O_'4 *I_IC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET}

NAME OF TEST Drain and Clean Procedures

_'MAC
PART NO. ='?.-DAY CONFIG LNAA

TESTNO. I06156-40_HEET__ OF__

MAC _2-5270114-DAY CONFIG NA,A 99-]06156

7.6.7.4.1.16 Operation: NTO and freon vapor concentration in manifold and

at TCAs after IO hour evacuation to try to assure that all

samples would remain within specification after a 1 hour wait.

7.6.7.4.1.16.1

Paragraph

6.2.1.1.3.80

6.2.1.1.3.90

First two (2) hours of evacuation

PPM
Location Dat__e NTO FREON

TP 13 4=5-65 _ <20

TP 11 4-5-65 12 (20

TeA #1 4-5-65 6 z2o
TCA #5 4-5-65 8 (20

TCA #12 4-5-65 4 _,20

TCA #13 4=5-65 4 _-20

rP 6 4-5-65 30 <20

Results

Information only

Information only

Information only
Information only

Information only

Information only

Information only

No samples taken after second two hours of evacuation.

7.6.7.4.1.16.2

Paragraph

6.2.1.i.3.80

6.2.1.1.3.90

Third two (2) hours of evacuation

PPM
Location Date

-- NTO FREON

TP 13 4-5-65 -'_ ,c20

TP 11 4-5-65 7 z2o
TCA #i 4-5-65 68 Z20
TCA #5 4-5-65 16 _-20
TCA #12 4-5-65 7 z20

TCA #13 4-5-65 5 <20
TP 6 4-5-65 46 _20

Results

Information only
Information only

Information only
Information only

Information only

Information only

Information only

7.6.7.4.1.16.3 Fourth two (2) hours of evacuation

PPM

i Paragraph Location Dat____e MTO_FREON Results

• 6.2.1.1.3.80 TF 13 4-5-65 72-'-'O_ Information only

TP ii 4-5-65 640 z-_O Information only.

DATEIAPPROVEDFORNAA: ' DAVE

1 Jzl!
i°'7°'(','_ i, -7 ,, ,

R,-15075-1

R. McMahon

1152
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST Drain and Clean Procedures

MACPART NO. 2-DAY CONFIG NAA
, u

I i

TEST NO I06156"40_EET__OF___.

14-DAY CONFIG 99-1("_/_1¢_

TCA #1 4-5-65 800 420 Information only

TCA #5 4-5°65 51 _ 20 Information only

TCA #12 4_5-65 24 (20 Information only

TCA #13 4-5-65 _ 800 /.20 Information only
6.2.1.1.3.90 TP 6 4-5-65 7 420 Information only

7._.7.4.1.16.4 Fifth two (2) hours of e_cuation (IL 5388-6166 published prior

to this event eliminating TCA vapor maples as criteria for
further cleaning)

PPM
Faragra_h Location Dat___se WrO--FREON Results

6.2.1.I.3.80 TF 13 4-6+65 _ _ In spec.

TP II 4-6-65 6 420 In spec.

7.6.7.4.1.17 Operation: r_O and freon vapor concentrations in manifold and

at TCAs after 1 hour wait period.

PPM
Paragraph Location Dat_e }_rO---FREON Results

6.2.1.1.3.93 TP 13 4-6,.,65 _ <_ In spec.

TP Ii 4-6-65 121 <20 Out of/in _ec.
TCA #1 4-6=65 600 <20 Inforaation only

TOA #5 4=6=65 4 <20 Information only

TCA #12 4-6-65 102 <20 Information only

TCA #13 4-6-65 350 _20 Information only

6.2.1.1.3.94 TP 6 4-6-65 160 <20 Out of/in aIDec.

7.6.7.4.1.18 Operation, MTO and freon vapor concentrations in manifold and

at TCAs after i0 hour evacuation required when sample require-
Rents of paragraph 6.2.1.1.3.93 and 6.2.1.1.3.94 were not met.

PREPARE0BY:

I R. McMahon

|CHEC,":,_D_'-'+._ J'

R-15075-I

DATE! A,PP_OVEDFORHAA:

,./o - :;,o -c. _[. ......

D .
n i

I
1155



ROCK _r_ _A_3DY _ _
A OIVIIIION OI t NOIIITH IIM|mlCAN AVIATION tNe'7

ii, i I , i, J, I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

i | i i J I

NAME OF TEST Drain and Clean Procedures

/MAC
PART NO. ?.-DAY CONFIG LNAA

,TEST NO. I06156"40]'JHEET--OF--

{N_ 5;2-5270114-DAY CONFIG I 99.3 o(,156

7.6.7.h.I.18.1 After firs_ two (2) hours of evacuation

PPM
Paragraph Location Dat__e. NTO'--'FREOH

6.2.1.1.3.80 TP 13 4-7_65 T
TP ii 4-7-65 4 <,20

7.6.7.4.1.18.2 After second two

Paragraph Location

6.2.1.1.3.80 TP 13
TP II

(2) hours of evacuation

PPM
Date NTO---FREON

4=7-65. -'6"-

_-7-65 4 Z_20

7.6.7.4.1.18.3 After third two (2) hours of evacuation

PFM
Paragraph Location Dat_e NTO----FREON

6.2.1.1.3.80 TP 13 4-8_65 -O- L20
TP Ii 4-8-65 3 Z20

7.6,7.4.1.18.4 After fourth two (2) hours of evacuation

PPM
Paragraph Location Dat__e NTO--FREON

6.2.1.1.3.80 TP 13 4_8-65 _- _2---_
TP ii 4=8_65 46 _20

TCA #I 4-8-65 60 _20
TCA #5 4=8-65 13 L20

TCA #12 4_,8-65 I0 z20

TCA #13 _-8-65 i0 L20

6.2.I. i.3.90 TP 6 h-8-65 18 <_20

7.617.4.1.18.5 ACter fifth two (2) hours of evacuation

Results

Information only

Information only

Results
J

Information only

Information only

Results

Information only

Information only

Results

Out of/in spec.

Out of/in spec.
Information only

Information only

Information only

Information only

In spec.

IPREP,.V_EDBY:

R. NcMahon

CHECKED _._;.

1154

DATEIAPI:'ROVEOFOR NAA: DATE

l , . .

R-15075-I
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

I I

NAME OF TEST Drain and Clean Procedures TEST NO. IO6156"4___OF___.

• u i i JR • • , , ,-,

PPR
ParaKr_ph Location Dat_e_ RTO-'--FREON Result s

6.2.1.1.3.8o TP 13 4-9-65 _" _ In _ea.
TP 11 4-9-65 4 /-20 In spec.

7.6.7.4.1.19 Operation, WTO
at TCAs after 1

ParaKraph

6.2.1.1.3.93

6.2.1.1.3.94

and freon vzpor eonoentratione in aanifold and
hour wait period.

PPN Results
Location __ NTO_FR_N

TP 13 4-12-65 Pf- _ In _,a.
TP 11 4-12-65 2 420 In Ipec.
TCA #1 4-12-65 76 Z20 Infornation OXLly
TCA #5 4-12-65 25 _20 Infonution only
TCA #12 4-12-65 '110 L20 Infortation only
TCA #13 4-12-65 8 Z20 Information only
TP 6 4-12-65 8 (20 In spec.

7.6.7.4.1.20 Operation: NTO and freon vapor concentrations in manifold and

Paragraph

6.2.i.1.3.95

at TCAs after 24 hour wait period.

P_ Results
Location Dat_e NTO---'FREON

TP 13 4-13-65 _ _ In spec.

TP ii 4-13-65 2 L20 In spec.

TCA #I 4-13-65 76 ¢20 Information only

TCA #5 4_13-65 71 d20 Inforlatlon only

TCA #12 4-13_65 104 y20 Information only
TCA #13 4-13-65 4 /_20 Information only
TP 6 4-13-65 20 /'20 In _ec.

PREPAREDBY:

R. McMahon

CHEC_EDBY: f_/f_/./

n-15o75-] 1155



li 01VI|ION O F' NOml"M &IUilIIICAN AVIITION IN(";,

DESIGN APPROVALTEST
ORBIT ATTITUDE AND MANEUVERSYSTEM

(SE7)

I

NAME OF TEST Drain and Clean Procedures

,/MAC
PART NO. ;'-DAY CONFIG LNAA

TEST NO. I06156-4013HEET__OF___._

[MAC _2-_27Q_
14-DAY CONFIG I, NAA ?9-106156

7.6.7.4.2

7.6.7.4.2.1

Fuel system cleaning data

Operation: Liquid MMH concentration following expulsion of first
flush fluid sample.

Paragraph Date PPM Results

6.2.1.2.3.18 3-9-65 800 Information only

7.6.7.4.2.2 Operation: Liquid MMH concentration following initial tank and

manifold flushing.

Paragraph

6.2.1.2.3.35

6.2.1.2.3.39

7.6.7.4.2.2.1 Second

Location Date PPM Results

TCA #i 3-9=65 IO Out of spec.

TCA #5 3=9-65 iO Out of spec.

TCA #12 3-9=65 600 Out of spec.

TCA #13 3-9-65 125 Out of spec.

TP 15 3-9-65 I In spec.

flushing event

P_agr_h

6.2.1.2.3.35

6.2.1.2.3.39

Location Date PPM Results.

TCA #1 3-i0=65 i0 Out of spec.

TCA #5 3=10=65 . 40 Out of spec.

TCA #12 3=IO_65 i0 Out of spec.

TCA #13 3=10=65 i0 Out of spec.

TF 15 3-10-65 8.5 Out of spec.

7.6.7.4.2.2.2 Third flushing event

Location

TCA #1
TCA #5

TCA #12

TCA #13

Date PFM

3-IO=65 i0

3_I0=65 7

3=10=65 85

3-10-65 70

Results

Out of spec.

Out of spec.

Out of spec.

Out of spec.

PREPARED BY:

R. McMahon

CHEBF-_ BY: /':; d .I

1156

DATE IAPPROVE_.)OR NAA:

I

DATE

f
b

R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

i i I

NAME OF TEST Drain and Clean Procedures

[MAC
PART NO. 2-DAY CONFIG LNAA

6.2.1.2.3.39 TP 15 3-10-65

TEST NO. 106156"4015HEET__OF_.__.

14-DAY CONFIG 99-10_I_
,i , , ,

12 Out of spec.

7.6.7.4.2.2.3 Fourth flushing event

°

Paragraph Location Dat_._ee_ FP_N

6.2.1.2.3.35 TCA #I 3=11=65 5
TCA #5 3=11-65 3

TCA #12 3=11=65 5
TCA #13 3-11=65 5

6.2.1.2.3.39 TP 15 3-11-65 5

Result8

Out of spec.

Oat of spec.
Out of spec.

Out of spec.

Out of spec.

7.6.7.4.2.2.4 Fifth flu=hing event

Paragraph Location • Dat_ PP_

6.2.1.2.3.35 TCA #I 3-12-65 3
TCA #5 3=12-65 3

TCA #]2 3=12-65 3

•TCA #13 3=12--65 7
6.2.1.2.3.39 TF 15 3-12-65 2

lte=ult=

Out of rpec.

Out of spec.

Out of spec.

Out of spec.

Out of spec.

7 •6.7 •4.2.2.5 Sixth flulhing event

Paragraph Location Da____ PP_

6.2.1.2.3.35 TCA #1 3-12=65 3
TCA #5 3=12=65 2
TCA #12 3=12=65 4

TCA #13 3=12.65 II

6.2.1.2.3.3_) • TP 15 3-12-65 1

Renlts

Out of rpee.
Out of epec.
Out of spec.
OUt of spec.
In spec.

IL 5388-6130 was written to require changing the flush fluid completely

after each flushing operation.

R. McMahon " iO-'i4-b5 I /_, I /.

R-I5075-1 • 11.57



AMII_ CAN• OIVI|ION O Iw NORTH ' I AVIATION 'Nt':

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST Drain and Clean Procedures

[MAC
PART NO. 2-DAY CONFIG LNAA,

TEST NO. IO6156"40_HEET__OF__

14_DAY CONFIG {_i_ _2-_2701_9-1n6't56

7.6.7.4.2.2.6 Seventh flushing event (First flushing event per the new

procedure of IL 5388-6130)

Paragraph Location Dat_e_ PPM Results

6.2.1.2.3.35 TCA #I 3-17_5 _I In spec.
TCA #5 3=17_65 4 Out of spec.

TCA #12 3=17-65 9 Out of spec.
TCA #13 3_17--65 60 Out of spec.

6.2.i. 2.3.39 TP 15 3-17-65 _I In spec.

7.6.7.4.2.2.7 Eighth flushing event (Second flushing event per the new

procedure of IL 5388-6130)

Paragraph Location Dat____e PPH Results

6.2.1.2.3.35 TCA #I 3-17=65 Zl In spec.
TCA #5 3_17=65 LI In spec.

TCA #12 3=17=65 L I In spec.

TCA #13 3=17=65 <I In spec.

6.2.1.2.3.39 TP 15 3-17-65 41 In spec.

7.6.7.4.2.3 Operation: MMH and alcohol vapor concentration at TCAs and

manifold following GN2 purge.

Paragraph

6.2.1.2.3.89

Location Date

TP 15 3=18-65
TP 16 3=18-65

TCA #1 3-18-65

TCA #5 3-18=65

TCA #12 3=18-65
TCA #13 3-18-65

PPM Results
MMH Alc.

V-7 of ec.
Liquid\ / Out of spec.

15 V Out of spec.
25 A°ut of spec.
22 / \ Out of spec.
35 / \ Out of spec.

Due to liquid alcohol being extracted from TP 18 while samplinE MMH, no

alcohol samples were taken. IL 5388-6134 was also written to provide

PREPAREDBY:

• A'_,A A ¢aAIVl, i

C.EcKED /c, Y/

1158

DATEI APPROVEDFORNAA:
10-!4 65 i _//___&j f .

DATE

,o%A'-
R-15075-1
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

I L j I

Drain and Clean Procedures TEST NO I06156-40_HEET__OF.___NAME OF TEST .

PART NO. 2-DAY CONFIG NAA 14-DAY CONFIG 9q.lC_..;15j _
" ' ..... _ I li

additional GN2 purging to rid the tank of liquid.

7.6.7.4.2.4 Operation: Alcohol vapor concentration in _mifold following

13 auxiliary GN2 purges per IL 5388-613_.

Paragraph Location Date PPM Results

• 6.2.1.2.3.81.4 TP 15 3-19-65 y200 Out of _ec.

As thirteen (13) fifteen (15) minute purges per IL 5388-6134 failed to

reduce alcohol concentration to less than I00 ppm, system was pressurised

through TP 15 with an equivalent of one-half • ¢ank of alcohol drained.
-.

7.6.7.4,2.4.1 Seven (7) additional auxiliary ON2 purgeD per IL 5388-6134

Paragraph Location Date PP_ Results

6.2.1.2.3.81._ TP 15 3-19-65 7200 Out of speo.

7.6.7.4.2.5 Operation: MMH and alcohol vapor concentration at TCAs and

_Lnlfold following second normal GN 2 purge required when
aanple requirements of 6.2.1.2.3.81.4 could not be mr.

PP_
Paragraph Location Dat__e M_-'-AIc.

6,2.1.2.3.89 TP 15 3-22-65 2"2"
TP 16 3=22-65 64 180

TCA #i 3-22-65 II 7300
. TCA #5 3=22-65 15 7300

TCA #12 3,,22-65 17 50
TCA _ri3 3-22-65 15 280

Results

Out of speo.

Out of spee.

In/ou_ of .spee.
In/,ou_ of :epeo.
In/out ot _eo.
zn/ou_ o¢. _eo.

P "RP.PARF...D BY: I I _T[ j __ F_ _A:I _ .......................... _r ....

I III I l I II q T Ill '-'

R-15075-I 1159
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST Drain and Clean Procedures

NO.
LNAA

TEST NO.. 106150-40_HEET__OF__

/MAC 52-_2,701
14-DAY CONFIG L.NAA 99-1061_6 '

7.6.7.4.2.5.1 Third purging event

Paragraph

6.2.1.2.3.89

7.6.7.4.2.6

• Paragraph

6.2.1.2.3.89

Location

TP 15
TP 16

TCA #1

TOA #5

TeA #12
TOA #13

PPM
Dat___ee MMH_AIc. Results

3=22_65 -K- _2-_ In/out of spec.

3-22-65 5 720 In/out of spec.

3_22_65 5 _20 In/out of spec.

3=22-65 7 _20 In/out of spec.

3-22-65 5 -/20 In/out of spec.

3-22-65 9 _O In/out of spec.

Operation: RMH, alcohol and freon vapor concentration in

manifold and at TCAs after a freon flush and GN o purge
required when sa_le "requirements of 6.2.1.2.3.89 were not
met.

PPM
Location Date •

-- MM_ Alc.

TP 15 3=23--65 _-_->20
TP 16 3_23-65 6 J-20

TCA #I 3=23-65 _5 _20

TCA #5 3=23-65 7 720

TCA #12 3=23-65 L5 720

TCA #13 3-23-65 _5 ,-720

Results
Freon

720 In/out/out of _pec.

720 In/in/out of spec.
720 In/out/out of spec.

720 In/out/out of spec.

720 In/out/out of spec.

v20 In/out/out of spec.

7.6.7.4.2.6.1 Second purging event

Paragraph

6.2.1.2.3.89

PPM
Location Dat_e MMH Alc. Freon

TP 15 3-24-65 <"_'- N.A. 720

TPI6 3-24-65 _5 "720 720

TCA #I 3-24-65 7 72O 72O

TCA #5 3=24_65 6 N.A. 720
TCA #12 3-24-65 L5 N.A. 720

TCA #13 3-24-65 7 N.A. 720

Results

In/out of spec.

In/out/ou_ of spec.

In/re,t/out of spec.
In/out of spec.

In/out of spec.

In/out of spec.

PREPAREDBY:

R. McHahon

CHECKO ' /

1160

DATEI._I:'PROVEO/_RNAa:

! /////..
.O_TE

i i,i

R:15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

I II

NAME OF TEST Drain and Clean Procedures

/MAc,,PA.TNO. Z-OAY_F_ LNAA
e

TEST NO. 106156-40_..HEET__OF._.__

14-DAY CONFIG 99._p_1 _

7.6.7.4.2.6.2 Third purging ewnt

Location

TP 15
TP 16
TeA
TCA. #5
TCA #12
TCA #13

Date

3=25_5
3-25-65
3-25-65

P25-65
3-25-65
3-25-63

7.6.7.4.2.6.3 Fourth purging event

Location Dat__..ee

TP 15 3=26=65
TP 16 3=26=65

TCA #I 3-26_65

TCA #5 3=26-65
TCA #12 _26-65

TCA #13 3-26-65

NHN

T
k
8
9
6

10

PPM
--'_C. Freon Results

)_ In/out of speo.
I.A. _20 In/out of wpeo.

N.A. >20 In/out of 8peo.

N.A. _20 In/out of spec.

N.A. _20 In/out of spec.

N.A. _20 In/out of spec.

PPM
_B_ -_c. Freon Results

<-_-_-PY _ In/outof/In_ec.
_5 _20 Z_20 In/out of/in spec.

45 >20 L20 In/out of/in spec.

_5 720 >20 In/out/out of spec.

_5 720 _ 20 In/out/out of spec.

_5 720 _ 20 In/out/out of s_ec.

As the preceding five sets of _ samples had all been less than 20 ppu,

no more )Og4 sampling was done after the subsequent purging operations.
Also, IL 5388-6166 was written to I) eliminate TCA vapor samples as
criteria for further cleaning and 2) raising the allowable flulh fluid

vapor concentration from 20 ppm to I00 ppm.

N.A.--- No Analysis

PREPAREDBY:

I R. Mci,_ahon

R-15075-1

D_TEI APPfiOVED/I_ORNA&: DATE
10-14-65 ' / / A , /2 _ / :

/o'_'_ 1 / d \'_ _ , .......

• ::6:



,L O_VImOON OP NOmTi.¢ AMIImO_,A_ AvwAv00,'_ 0"_.

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST Drain and Clean Procedures

PART NO. 2-DAY CONFIG{ MACNAA

TEST NO. I06156"40_HEET___

14_DAY CONFIG { N_ 52-_270_

OF_-__

7.6.7.4.2.6.4 Fifth purging event

Paragraph Location Date

6.2.1.2.3.89 TP 15 3=29-65

TP 16 3-29-65

PPM

Alc_--Freon Results

_8-- _ In _ec.
112 _20 Out of/in i_ec.

7.6.7.4.2.6.5 Sixth purging event

Paragraph Location Date

6.2.1.2.3.89 TP 15 3=29-65

TP 16 3-29-65

PPM
Results

Alc_---Freon

33 <20 In spec.

218 _20 Out of spec.

7.6.7.4.2.6.6 Seventh purging event

P_
Location Date AlcT--Freon Results

TP 15 3=30-65 -_ -_ In spec.

TP 16 3-30-65 >IO0 20 Out of/in a_ec.

Operation: MMM and alcohol vapor concentration in manifold and

at TCAs following an evacuation required when the sample

requirements of paragraph 6.2.1.2.3.89 could not be met by

purging.

7.6.7.4.2.7

Paragraph

6.2.1.2.3.103

6.2.1.2.3.104

PPM
Location Date

•----- MMH Alc.

_P 15 4=2-65 -V Y_
TP 16 4=2=65 33 13OO

TCA #I 4-2=65 7 350

TCA #5 4-2-65 <5 13OO

TCA #12 4-2_65 <5 39

TCA #13 4-2-65 <5 1050

_P 4 4-2-65 9 24

Results

In/out of spec.

Out of spec.

Information only

Information only

Information only

Information only

In spec.

IPREPA_ED BY: DATE I APPROVEDFOR NAA:. DATEI t' -
CJ,TE| //'/ //._ A

R. McMahon

1162 R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUOF. AND MANEUVER SYSTEM

(SE7)

I

NAME OF TEST Drain and Clean Procedures

PART NO. 2-DAY

7.6.7.4.2.7.1 Second vacuum event

Pnragraph

6.2.1.2.3.103

TEST NO. Z06156"40_I3tEt"r--OF-----

{_ ,;2-_;27o].14-DAY CONFIG 99-I o_1_ ,
• | r ,,J l, i ]

PPIq-.-- Passulfa
Location Date HMM Alc.

TP 15 4-5-65 <'_'0" _ Zn/od e¢ apec.
rP z6 4-5-65 /-.20 _;ooo z_o,_r, e¢ _mc.

As RMH eaples were within specification, no store NlqH samples Were taken
until the alcohol concentration was reduced te I00 ppl. -

7.6.7.4.2.7.2 Third and fourth vacumn event

Paragraph Eocation Da__ PPM

6.2.1.2.3.103 TP 15 4-6-65 15
TP z6 1+-6-65>4oo

Results

Yn spec.

Out of spec.

7.6.7.4.2.7.3 Firth vacuum event

Paragraph Location Date_ PFM

6.2.1.2.3.103 TP 15 4=7-65 11
TP 16 4-7-65 271

Results

In spec.

Out of spec.

7.6.7.4.2.7.4 Sixth vacu_ event

Paragraph Location Da._te

6.2.1.2.3.103 TF 15 4,,8-65
TP 16 4-8-65

7.6.7.4.2.7.5

Paragraph

6.2.1.2.3.103

PPM Results

6 In spec.

40 In spec.

Seventh vacuum event (To try to assure that all samples would

remain within specification after a 1 hour wait)

PPM Results
Location Dat__e MMH--AIc.

Tz'15 4-8-65 _- _ In spec.

PREPARED BY:

R. Mc]_ahon

R-150'75-I

_TEI,.,_ov¢o_o,,A.:

, i - , i J
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,, , i

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

I I

NAME OF TEST Drain and Clean Procedures

_MAC
PART NO. Z-DAY CONFIGLNAA •

' ' 16 4=8 65

6.2.1.2.3.104

TEST NO 106156-4033HEET__OF__

(N_ _2-ff270114-DAY CONFIG . 99-10,61
• , . , ,

19 92 In spec.
TCA #i 4-8=65 <5 -_ In spec.

TCA #5 4=8-65 45 - In spec.

TCA #12 4=8-65 45 - In spec.

TCA #13 4-8--65 _5 - In spec.

TP 4 4-8-65 L5 - In spec.

?.6.?.4.2.8 Operation: MMM and alcohol vapor concentration in manifold and

at TCAs after a 1 hour wait period.

Paragraph

6.2.1.2.3.116

6.2.1.2.3.117

PPM
Location _ MMM--AIc. Re_t=

TP 15 4=12-65 . -7- _ .., In/Out Of, spec_.
TP 16 4=12=65 IO 172 ln/Outof: apec.
TCA #1 4=12_65 <5 - Information only

TCA #5 4=12-65 _ 5 - Information only

TCA #12 4=12-65 _5 - Information only

TCA #13 4-12--65 L 5 - Information only

TP 4 4-12-65 9 50 In 'spee," 1 _

7.6.7.4.2.9 Operation: MMHand alcohol vapor concentration in manifold and

at TCAs after a 24 hour wait period.

Paragraph

6.2.1.2.3.118

FP_
Location Dat_e _H--AIc." Results

TP 15 4=13=65 -_- _ In spec.

TP 16 4=13=65 i_ 205 In/out of _ec.
TCA #I 4-13_65 5 627 Information only

TCA #5 4=13-65 5 IOOO Information only

TCA #12 4=13-65 5 230 Information only

TCA #13 4-13-65 5 1300 Information only

TP 4 4-13-65 iO 73 In spec.

Instead of continuing the cleaning procedure, the system was allowed to

outgas for two (2) weeks in an attempt to reduce the alcohol vapor

concentration to below IOO ppm by leaving TP 15"& TP 16 open.

@

PREPAREDBY:

R. McMahon

1164

DATEIAPPROVEDFORNAA:

:Lo-ii,-6 l
DATE

R-15075-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

, I

NAME OF TEST Drain and Clean Procedures

/MAC
PART NO, Z-DAY CONFIG LNAA

7.6.7.4.2.10

TEST NO 10615_"4013HEET.--------OF.----

 2- 27ol
14-DAY CONF!G {

MAC
N/_ ??-_'_1 _-_

Operationt MMH and alcohol vapor concentration in manifold afte_

two (2) weeks of outgassing.

PPM
Paragr_h Location Dat_ RMH_AIc. Results

6.2.1.2.3.118 _ 15 41,27.65 _ _ In spec.
TF 16 4-27=65 20 15 Yn =pec.

TP 1_ 4-27-65 46 14 _ In spec.

r_a_i_0 6"1: ' [_TE lA_t-_'o't.a) F_I _A: I_Vf.

! R, McHahon - 10"_.1.'-65 I Z.JJ_/_., . i /_. /

t1,-15075-1 . . '1165
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAI_ AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG. t MACNAA

TEST NO--SHEET 330 OF413

14- DAY CONFIG. { IbAaC 52-52701NAA %-106156

7.6.7.4 Parameter

Engine System
"Freen MF" Soak

Time

NTO
concentration
in Yreon

GXID CHG POE_ -11

NTO vapor
concentration

aXID PURGE - 1.3 port

NTO vapor
concentration

Ref, Paragraph

6.2.1.1.3.14

6.2.1.1.3.18

6.2.1.1.3.35 (TCA #1)

(2nd time if necessary)

6.2.1.I.3.35 (TCA #5)

(2ridtime if necessary)

6.2.1,1.3.35 (TCA #12)

(2nd time if necessary)

6.2.1.1.3.35 (TCA #1.3)
(2rid time if necessary)

6.2.1.1.3.39

(2nd time if necessary)

6.2.1. 1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1,1.3.93 (after 1 hour)

(2ud time if necessary)
6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66
(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1,1.3.93 (after 1 hour)

(2md time if necessary)

6.2.1.1.3.93 (after 24 hours)

• , _0 mira

50 pp=
n , ,

/o -ppm
4_" ppm

. /o ptza

. (.o pp=
_ /o pl:,m
, t' pp.,

/o ppm

o , ppm

,, IO ppm
_e

• z4 pp=
ppm

_ppm

,/s? pg=
plza

• 7.. pp=

• t 3, ppm

I<:) ppm

• /2.- ppm

7-1 "Z- ppm

 pp=
. / '£ ppm

ll... I -_, _ _ , • =_ ]]66 . " R-I5075-I
re_,...u_m 145) l .

0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRATN AND CLE&N PROCEDURES TEST NO _$HEET 330 OF 413

{ {MAC _2-,2701PART NO'2"DAY CONFIG MACNAA I4-DAYCONFIG NAA 99-106155

7.6.7.4 Parameter Ref, Paragraph Value

Engine System
"Freon Y#" Soak
Time

NTO
concentration
im Yreon

CO_ID CHG POE_ -11

NTO vapor
concentration

GXID PURGE - 13 port

NTO vapor
ooncentration

6.2.1.1.3.14 mira

6.2.1.1.3.18
6.2.1.1.3.35 (TCA #I)

(2nd time if necessary)

6.2.1.1.3.35 (TCA #5)
(2ridtime if necessary)

6.2.1.1.3.35 (TCA #12)
(2rid time if necessary)

6.2.1.1.3.35 (TCA #13)
(2rid time if necessary)

6.2.1 .I.3.39

(2_ud time if necessary)

6.2.1.1.3.66
(2ridtime if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2rodtime if necessary)
6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66
(2nd time if necessary)

6.2.1 1.3.80 (if necessary)
6.2.1 1.3.S3(afar I hour)

(2ridtime if necessary)

6.2.1. 1.3.93 .(after 24 hour,)

.... ppm

I P -ppm

ppm
/0 ppm

I ppm
/0 ppm

;td- ppm
• / ppm

/ ppm
, J_ ppm

• /o

"6_),,_., /7 ppm

,_'q O ppm

_.J.,.._._r__/ ppm

ppm

-_ _. . .-" i _//._ .... _.__ _ I _c/t, - _;.,,.._ .,/__,, .,,-

. / t_737 -- .f (,"7;"' '..................... -"-

R.HaMahon I _, n ,///- .z,_-,6" 3J77;'I ¢/'k.7_ "W'_- .//. (_7:i

/ }

........... -............................ -- ................ :_ "-7 .... -7 ....

i

.'7
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/ . .- . , /" // ,/, ,- "_ . 7 ._ -, , " /'/_ /",, _

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DPJ=IN AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG..,_ MAC
L NAA

TEST NO.106156-/=O1SHEET. 330 OF 41.____3

14- DAY CONFIG. [ MAC ,52-;52"701
L NAA 99-106156

7.6.7.4 Parameter Ref. Paragraph Value

Engine System

"FreonF_" Soak.

Time

6.2.1.1.3.14

NTO

concentration

.in Freon

(KID CHG POEr -11

NTO vapor
cohoentratlon

6.2.1.1.3.18 _ppm

6.2.1.1.3.35 (TCA #1 ) 5- ppm

(2nd time if necessary) " _ ppm

6.2.1.1.3.35 (TCA #5) 5"- ppm

(2nd time if necessary) /O ppm

6.2.1.1.3.35 (TCA #12) . ( ppm

(2nd time if necessary) /(9 ppm

6.2.1.1.3.35 (TCA #J3) M" ppm

(2nd time if necessary) /O ppm

6.2.1.1.3.39 /o ppm

(2nd time if necessary) X O

6.2.1.1.3.66 (<J /I 6 ppm

(2rid time if necessary) _ppm

6.2.1.1.3.80 (if necessary) _/_/_'-/-_
6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary) ppm

6.2.1.1.3.93 (after 2_ hours) / _ppm

OXID PURGE- 13 port 6.2.1.1.3.66 _ ppm

NTO vapor (2nd time if necessary) .... _" ppm

concentration 6.2.1.1.3.80 (if necessary) _q2_ppm

6.2.1.1.3.93 (after 1 hour) _ppm

(2rid time if necessary) /_ppm
6.2.1.1.3.93 (after 24 hours) ppm

0

0

0
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INTERNAL LETTER

North American Aviation, _nc.

TO

Address

IL 538_-6130

SUBJECT

REFERENCE

DATE 15 March 1965

Those Concerned FROM Gemini DAT Unit

Address D/896-388

Procedural Deviation - SE7 DAT Engine System - S/C 3

(a) DAT Specification iO6156-hO1

The above reference specifies that during the flushing

of the oxidizer and fuel systems to attain a propellant

concentration in flush fluid of 1 ppm, the bladders re-

ma_n full of flush fluid during the entire flushing

operation. Initial flushing attempts on both propellant

systems indicate that the fluid in the tanks is heavily
contaminated and that merely diluting this fluid with fresh
flush fluid and pushing this fluid through the TCAs does
not reduce the contamination level _ the desired value.

To remedy thi_ situation, the flush fluid will be expelled
from the tanks after each flushing and the tanks refilled

with fresh flushinF fluid if a subsequent flushing cycle
is required.

This deviation will be incorporated by changing the para-
graphs listed below as follows:

Paragraph 6.2.1.1.3.40.1: "If the sample shows a con-

centration greater than 1 ppm NTO repeat paragraDhS
6.2.1.1.3.15 through 6.2.1.1,3.40."

Paragraph 6.2.1.2.3.h0.i: "If any sample shows a

concentration greater than 1 ppm M_ repeat para-
graphs 6.2.1.2.3.15 through 6.2.1.2.3.40."

Approved:

CC.

Supervisor
Gemini DAT Unit

S. Scott

M_C Engineering

R. O. HcMahon

Gemini DAT Unit

R-15075-I 1169
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAI_UVER SYSTEM

_SE7)

i

i

NAME OF TEST DRAIN AND _LEAN PROCEDURES

{ .PART NO. Z-DAY CONFIG. MAC
NAA

J mJ

7.6.7.4 Parameter

Engine System
"Freen MF" Seek

Time

NTO

concentration
in Yreon

GXID CHG PORT -11

_F_O vapor
concentration

GXID PURGE -13 port

NTO vapor
concentration

TEST NO._SHEET 330 OF 413

14- DAY CONRG. { MACNAA 9q-106152-2270156
• i .....

Value_f. Paragraph

6.2.1.1.3.14 _min

6;2.1.1.3.18 _P_

6.2.1.1.3.35 (TCA #1) t(O pp=
(2nd time if necessary) _/ ppm

6.2.1.1.3.35 (TCA #5) (C:_' pp=
(2rid time if necessary) , Z / ppm

6.2.1.1.3.35 (TCA #12) _ >5"0 ppm
(2nd time if necessary) _/ ppm

6.2.1.1.3.35 (TCA #1_) /0 ppm
(2nd time if necessary) /: ppm

6.2.1.1.3.39 5"- ppm
(2nd time if necessary) S-

6.2.1.1.3.66 /.5" ppm
(2nd time if necessary) _ ppm

6.2.1.1.3.80 (if necessary) _L_p_6.2.1..1.3.93 (after 1 hour)
(2nd time if necessary) X ppm

6.2.1.1.3.93 (after 24 hours) _ppm

6.2.1.1.3.66 3 ppm
• i

(2nd time if necessary) /8 ppm

6.2.1.1.3.80 (if necessary) " _-_ ppm

6.2.1.1.3.93 (after 1 hour) _/ppm

(2nd time if necessary) X ppm

6.2.1.1.3.93 (after 24 hours) / _ppm

:I:_'_EI:_D BY:'"' DA'TE PERFORMEDBY: DATE WITNESSEDFORNAA: D_TE CERTIFEDFO_ McDONNELL:IMKE

R.McMahon

-_-_]]70

_. " , ft * J
/ 4 % .

@ e

........ 33 I _ 1 __

©

@
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_L TEST

ORBIT ATTITUi_ ANO _UVER SYSTEM

tSET)

OF TEST D]RATN AND Cr_'AH PROCEDURES

PART NO. l-O&Y CONFIG. (_ACA
I --. in I ,1,,

7.6.7.4 _ -

Engine Sy8 tam
"Freon MF" Soak

Time --

HTO
ooncentration
4,, Freon

_af. Paragraph

TEST NO._SHEET 330 0F_13

C,ONI_t I" tAI,C 52-52701 ...
14- DAY _. _ (_-1C_1_5

I • .....

• 6.2.1.1.3.14

6'2.1.1.3.18
6.2.1.1.3.35 (TCA #1)

(2nd time if necessary)
6.2.1.1.3.35 .(TCA #5)

(2rid tim if necessary)
6.2.1.1...3.35 (TCA #12)

(2_ time if necessary)

6.2.1.1.3.35 (TGA #13)
(2_1 time if necessary)

6.2.1.1.3.39
(2M time it necessary)

_mi=

_p_a

P_
,.-.-'t: _1Pl:mi

...,_.)j.pi=
_pm

QXID CHG POl_ -11

NTO vapor
oonoentration

UXID PURGE - 13 port
NTO vapor
ooncentration

6.2.1.1.3.66
(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2ridtime if necessary)
6.2.1.1.3.93 (after 24 houri)

6.2.1.1.3.66
(2md time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)
(2_I time if necessary)

6.2.1.1.3.93 (after 24 hours)

ppm

ppm

ppm

31 ppm

ppm
t

< _ / o/:/)--/_..<-

/_ 4.._.,,,<:'-. "_-_,_-'_

]; I_-_507_-I;7- , _ _ ,..... ....... 1171- "



IRI.O CI_K ET I]Y r_l E
& OI¥tlION OP I_lOmTN Aldl[mlCAkl AVIATION IN¢:

DESIGN APPRO"v_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

©

NAME OF TEST DRATN AND CLEAN PROCEDVRgS

PART NO. :'-DAY CONFIG.[ MAC
t NAA

i i , i T ,

TEST NO._SHEET. 330 0F41_._3

14- DAY CONFIG. [ MAC 52-52701
NAA _-106156L

7.6.7.4 Parameter

Engine System
• "Freon MF" Soak

Time

NTO
ooncentration
in Yreon

Q119 CHG P01:¢ -11
b'CO vapor
concentration

OXID PURGE- 13 port

NTO vapor
concentration

Ref. Paragraph

6.2.1.1.3.14

6'2,1,1.3,18

6.2.1.1.3.35 (TCA #1)
(2nd time if necessary)

6.2,1.1.3.35 (TCA #5)

(2nd time if necessary)

6.2.T.1.3.35 (TCA #12)

(2nd time if necessary)

6.2.1.1.3.35 (TCA #13)

(2nd time if necessary)
6.2.1.1.3.39

(2nd time if necessary)

6.2.1.1.3.66

(2ridtime if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2ridtime if necessary)

6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2md time if necessary)
6.2.1.1.3.93 (after 24 hours)

_mir

_ ppn
-pp=
ppm
ppm
ppm
pp=
pl:=_

.__. PF_
ppm

• . ppm

 /ppm
/_ppm

__ ppm
ppm
ppm

/ "_ppm

_ppm

/ _ppm

ppm
>< ppm

_ppm

_"_=PAREDBY: DATE PE_FOR_ED BY: DATE WITNESSED_'ORNAA: DATECERTIFEDFORMcDOt_ELL: D_.TE

R.McMahon

-----_ 1172 _- -
"A'ei _ .... 145:) -

I|H | i IH i i i

' ,'_...._'E_*rIEOBY'USArgi;'_ _TE

.... __15075

@

0
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DESIGN APPRI:Y_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME OF TUT DF.A_N AN_ CT_'AN PROCY_UItES TEST N0 _SHF.ET. 3.30 OF 41._..__3

{ {MAC, ,2-,2701FM,RT NO. ='DAY CONFIG. = '4- DAY CONFIG' I_A. _-Ie6_%
NAA

-- i ...... II ' | i ,, ,, _ -- ....
i i e l ,

7.6."/.4 _ _, Paragraph

Engine ,Slmt,e,,, 6.2.1.1.3.1/, ___."d-d
=Freon XY" 8oek-

TU., _,

WI'0 6.2.1.1.3.35 (TC_ #1 )

°o==,.,,o. °'"'") I_,_ ]rreoa 6.2.1.1.3.35 (TO). #5)

(2z_ t,t_ U' neoeasarT) .,.,....,.__.ppm I

• 6.2.1.1.3.35 (,C_ #12) __1_
(2a_! tim it neo=ua_)

6.2.1.1.3.39 / _PPS
(2_ _Sa, _ .,omu:r)

C_ID GX(} _ -11

It/0 _por
oouomst, ratlol

0XID _ - 13 po_
v_por

oo_lmt._tlo_

6.2.1.1.3.66
(2z_ ttas tf neoessarlr)

6.2.1.1.3.80 (t_ neoessary)
6.2.1.1.3.93 (_t_r 1 hour)

(2_d tim _ ._oessmzT)
6.2.1.1.3.93 (.¢ter 24 ho_rs)

6.2.1,1,3.66

(2=d tim it neous,,ry) ,
6.2.1.1.),_0 (H' ne_=ary.)
6.2.1.1.3.93 (ott_r 1 hour)

(2_ 1;t=, if n_a=azT) .
6.2.1.1.).9J (_t_ 24 ho.nl

p_

I

1
. _



i_OClK_ ET I)¥r_ E
& IDIVtOION OP I_OIIT_ AMIII.0CAN AVIATION 0NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST DRAIN AND. CLEAN PROCEDURES

PART NO.Z-DaY CONFm.fMAC
L NAA

7.6.7.4 _Parameter

TEST NO.1_166-401SHEET 33(3 OF 41__._3

14- DAY CONRG. ( MAC _2-_2701NAA 99-1O6156

Engine System
"Freon MF" Soak

Time

Ref. Paragraph

NTO
o oncentration
imYreon

6.2.1.1.3.14

GXID CHG POEt -11

NT0 vapor
conoentratton

6.2.1.1.3.18
6,2.1,1.3.35 (TCA #1)

(2nd time if necessary)
6.2.1.1.3.35 (TCA #5)

(2nd time if necessary)
6.2.1.1.3.35 (TCA #12)

(2nd time if necessary)

6.2.1.1.3.35 (TCA #13)
(2nd time if necessary)

6.2.1.1.3.39

(2nd time if necessary)

GXID PURGE - 13 port
NTOvapor
concentration

6.2.1 .I.3.66

(2ridtime if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2nd time if necessary)
6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66
(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

Value

_min

pppm

,,,_ ppm
• /\ ppm
./ \p_

pm

/"_, ppm
-- _ ppm
\ /ppm

X ppm

/ \ppm

_/ppm

/_ppm
2- ppm

/ppm
X. ppm

/ \p_

• _ " "'" /-/*'" VERIFIED BY U,&_i DATE1 ! ..... I
. R-15075-I ---
lest, .,,._ 14_3 •

0

@

0
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I I I

DESIGN APPRO_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST DP_N AND G_H PROC_UF.V.S

PART NO. 2-DAY CONFIG. (MI___NAA

'/.6.?.4

14ooav col_G. { _
i , , ,ram ....

En_ino S_tem
"Froon liP" Soak

T_

TEST NO._SHEET 330 0F413
52-52701
qc)-1(_1%
L --

lJTO
conoentra tion
In Yx"_mm

Olid CHG PO]_ -11

lif0 vapor
oonoenl_retion

6,,2.1.1.3.18
6.2.1.1.3.35 (I_ #1)

(2rid time if neceasary)
6.2.1.1.3.35 (TCA #5)

(2ridtime if necessary)
6.2.1.1.3.35 (TC£ #12) •

(2xKl1_ine if necessary)

6.2.1.1.3.35 (TCA #13)
(_d tim _ _cessary)

6.2.1.1.3.39
(2rid t, tm if neoe_sx:r)

.._V__pp- t

ppm
ppll

6.2.1.1 • 3.(:,6 '_.-.//'Pi:m

(;h_d time if necessarY) . _=pl:,m
6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (¢ft_r 1 hour)

(2ridtime it neceesary) . _pppm
6.2.1.1.3.93 (att,+r 2A hom,'o) f__._._pla

0lid I_I_1- i3 pOrt 6.2.1.1.3.66
MTO.vapor (2rid time if necessary) . PP_
oonoentrstion - 6.2.1.1.3.80 (if neoeaaary) pFa

6.2.1.1.3.93 (att,_" 1 hour)

(_d time if neoossary) .
6.2.1.1.3.93 (¢ft_r 24 houri)



l_tOCi ETI)¥ _ E
M IDtVllli*ON OP _,dOltTN AI_It_*¢AP_ AV*ATION *t_G

I I i"

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)
SYSTEM

@

NAME OF TEST DRAIN AND CLEAN FROCEDURES

PART NO. 2-DAY CONFIG._ MAC '
k NAA

TEST NO._SI'_ET 330 OF413

14-DAY CONFIG. { MAC _2-_2701NAA 99-106156
i .......

V.6.7.4 ParametQ_

Engine System
"Freon MF" Soak

Time

NTO
concentration

in Yreon

QXZD CHG POE_ -11

]¢_0 vapor
conoentration

GXlD PURSE - 1;3 .port
NT0 vapor
concentration

Ref, Paragraph

6.2.1.1.3.14

6_2.1.1.3.18

6.2.1.1.3.35 (TeA #1)
(2nd time if necessary)

6.2.1.1.3.35 (TCA #5)
(2nd time if necessary)

6.2.1.1.3.35 (TeA #12)
(2nd time if necessary)

6.2.1.1.3.35 (TCA #13)

(2nd time if necessary)
6.2.1.1.3.39

(2nd time if necessary)

6.2.1 .I.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2rid time if necessary)

6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66

(2ridtime if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)
(2md time if necessary)

6.2.1.1.3.93 (after 24 hours)

ppm

m

A ppm

/\
i/ \ ppm

/ \ppm

_/Ippm

/_ppm

__ ppm

\ /ppm
ppm

/ _ppm

._-/ppm

/ _2pm
. _ ppm

/ppm

X ppm

/ X.ppm

1176'_L ----- ,, , _ .... t, 'R-15075-1--
Tel, ..,_ 14_:}

@

O
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& m _ _ 14_1 AVe&WO_ It#e

• _ _%'_¢_.,. TEST
ORBIT ATTITUDE AP_ MA_UVI[R 8YSTIEM

(SET)

RAM_ OF TQT DPJ_TN I_ _;tFA_ PP_,q TE|T MO._SH_T 330 OF1__._

R_IT NO. I-DAY l
--t, I I II I If PJII ............. I ill i,__ _ -

%6 .%4

E_lne Sya teaa
_reon l¢]r" 8o_

Tim

t

_TO
oonoentratJLon
in 7reon

6.2.1.1.3.18

6.2.1.1.3.35 (_,#1)
(2rid time if neoelsaz'y)

6.2.1.1.3.35 (TeA _5)
(2z_ tim if necessary)

6.2.1.1.3.35 (TG/L #12)
(2rid time if necessary)

6.2.1.1.J.35 (z_ #1_)
(2_ tim It neoeanry)

6.2.1.1.3.39

(2_ ttae If neoeuary)

..--"

/ \ pp_
/ \pp:

OXID C_G PO_ -11

FrO vapor
oonoentratton

CO[ID PUgG]; - 1,,:1port
NTO vapor
ooncentration

6.2.1.1.3.66
(2rid tim t£ neoesaarT)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.9_ (after 1 hour)

(2_ time t_ necessary)
6.2.1.1.3.93 (after 24 ho._a)

6.2.1.1.3.66
(,?_ time t£ necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)
(2_ time If necessary)

6.2.1.1.3.93 (af_e_ 2/,hours)

ppm

ppm

ppm
ppm

/ppm

"_f • ppm

_/ \.pp_



_OCK ETDYrlg E
• |t¥l|l()N OF NOIITN AId|IIICAN AVIATION IN(=

:r':"_' S / ("- --, .--,._ 5 _ z..- 7-" 5 l'.>','<c. > / -I 7,<'. -> _-'*_'-..'<: <\ i -( " i

DESIGN APPRCk_,L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

O

NAME OF TEST DP&ITN AND CLEAN PROCEDURES

PART NO. Z-DAY CONFIG.,/MAC
L NAA

.,. , f .

7.6.7.4 Pa r_meter

Engine System
"Freon MF" Soak

Time

NT0

concentration
in Yreon

GXID CHG POE_ -11

NTO vapor
concentration

GXID PURGE - 13 port
NT0 vapor
concentration

TEST NO--SHEET__ 330 0F41--3
P

_C 52-52701
14=DAY CONmO,

f_ 99-106156L

6:2.1.1.3.18 _ .__.._ppm
6.2.1.1.3.35 (TCA #1 ) __ppm

(2rid time if necessary) ___ppm
6.2.1.1.3.35 (TCA #5)

6.2.1.1(2nd.3.35 (TCA #12) _ _ppm

(2rid time if necessary) ppm

6.2.1.1.3.35 (TCA #1_) ppm

_ime if necessary) ppm

6.2.1.1.3 •39 /_....__.._ppm
(2nd time if necessary)

6.2.1.1.3.66
(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1)1.3.93 (after 1 hour)

(2md time if necessary)
6.2.1.1.3.93 (after 24 hours)

_/ppm •

/ _ppm
•_ ppm

_ " /ppm

/ppm

_ppm
/I ppm

/ ppm

X ppm

/ " ppm

R.McMahon

--_1178 ......
.... Jrm 1453

ii m i

wrI'NESSED-F_NAA: D&Ia_"" CERTIFED FOR McDO$_ELL: DATE

'<4,/x
• ' " VERIFIED BY U_J_l D&TE

........ r, 15075 _

0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN PROCEDUEF_ TEST NO. 106156-ZO1SHEET 3-I/ OF 4,3

PART NO. Z-DAY CONFIG. { MAC ,4-D£Y CONFIG. { MAC 52-=;2701NAA _ C;__lf_l_
I ! ii _LI i i, t , | "1 ,,. - _ *- •

7.6.7.4 (continued)

Parameter Bet'." .Paragraph Value

OZID CHG POIZr - 11 6.2.i.1.3.66 ::': ppm
"Freon MF" vapor (2nd time if necessary) pp=

concentration 6.2.1.1.3.80 (if necessary) pp=
6.2.1.1.3.93 (after 1 hour) <_ 2.0 ppm

(2nd time If necessary) _ :_'0 ppm

6.2.1.1.3,93 (after 24 hours) _-_ ppm

CEID" PURGE - 13 poz_t
"Freon MF" vapor
concentration

i

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

..,

_m__-PP m

>>_ o ppm
<.._o

_ 0 ppmppm
=_;z 0 ppm

aXID TANK VE_ - 6

NTO vapor
concentration

6.2.1.1.2.81 TS_/.._L._._p pm

6.2.1.1.3.90 (if necessary) _____ppm
6.2.1.1.3.9¢ (after 1 hour) -?_- ppm

(2nd time if necessary) _ _ p_

6.2.1.1.3.$V.,. (after 2@ hours) . 2o pp=

7.,- _ .c- I
L R-15075-I _-- 1 ...t , .... "......... I llVq-----J

Temt _'or_ 1453 ....
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• DIViOION OP NOmTM AkltNI¢A_ AV*AT*ON I_@ ©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

.NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. Z-DAY CONFIG. ,[ MAC
L NAA

TEST NO.,1,06156-401SHEET 3310F 41__.....3

J"MAC 52-52701
14- DAY CONFIG. l NAA. 99-10_15A

7.6.?.4 (continued)

Parameter

GXID CHG POE_ - 11

"Freon MF" vapor
concentration

Q_II)" PURGE - 13 port
"Freon MF" vapor
•concentration

QXID TANK VENT - 6

NTO vapor
concentration

Ref. Paragraph

6.2.1 .I.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary) < _0 _opm
6.2.1.1.3.93 (after I hour) _ _/ppm

• (2nd time if necessary) , _ ppm

6.2.1.1.3.93 (after 24 hours) / _ppm

6.2.1.1.3.66 <_,_Q ppm

(2nd time if necessary) iii ( 2 _ ppm
6.2.1.1.3.80 (if necessary) •_0 pom

6.2.1.1.3.93 (after I hour) _ J'ppm

(2nd time if necessary) i'_ ppm

6.2.1.1.3.93 (after 24 hours) / "_ppm

6.2.1.1.2.81 _ ppm

6.2.1.1.3.90 (if necessary) /_0 ppm

6.2.1.1.3.94 (after I hour) "_--/ppz
(2nd time if necessary) X ppz

6.2.1.1.3.94 (after 24 hours) / _ppm

@

O
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DESIGN APPROVAL TEST

OR_T ATTITUDE AND MANEUVER SYSTEM

_E7)

NAME OF TEST DRAIN AND CLEAN PROCEDURES TEST NO 106156-401SHEET 3310F 413

{ {MAC 52-52701PART NO. 2-DAY CONFIG. NAAMAC 14-DAY CONFIG. NAA c:_-lr, A!SA
.... • [ i -- . i i i II I °'

7.6.74 (continued)

Parameter

GXID CHG POEt - 11
"Froon'MY" vapor
ooncentration

Ref. Paragraph

6.2.1.1.3.66
(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)
6.2.1.1.3.93 (after 24 hours)

Value

ii I

<&O ppm

.C¢]_" _ ,, .13 POz¢
"Yreon MF" vapor

• oonoentration

6.2.1.1.3.66
(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after I hour)

(2md time if necessary)

6.2.1.1.3.93 (after 24 hours)

/". ,

•",; _ ,,,7.0ppm
<_0 ppm

ppm

ppm

aXID TANK VENT - 6

_TO vapor
eonoentration

6.2.1.1.2.81
6.2.i.1.3.90 (if necessary)

6.2.1.1.3.9L, (after I hour)

(2m4 time I¢ necessary)

6.2.1.1.3.%(after24ho )

_opm

/ ppm

ppm

ppm

I

• 1

I "T '<-- _:_-."'f-<-.-./_ .4,"-" d "<_"?_ _ f4;_;_ ! "-_ _" _ m "_'_ _':"".7-_ _ z '-

I, ! • ".7"-,.z",_-_ _/ Y__ID _ i -"'.' i
' 1,4p,,..-_._o?_-:t,..,._,_,_ _ ....... I ....... ].:_8_

_ ' .
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN FROCEDUF_S

PART NO. 2-DAY CONFIG. _MACNAA
I,

TEST NO 106156-4Q1SHEET 33.____!_1OF 41___3

14- DAY CONFIG J"MAC 52-52701
L NAA C__lr_lr,_

7.6.7.4 (continued)

Parameter

0XID CHG POF_ - 11
"FreonMF" vapor
concentration

az_ Pu_ - 1_ p=_
"Freon MF" vapor
concentration

QXID TANK VENT - 6
NTO vapor
concentration

Ref. Paragraph Value

6.2.1.1.3.66 ,,, <_O ppm

(2nd time if necessary) .... >9_O ppm

6.2.1.1.3.80 (if necessary) . /< _=6.2.1.1.3.93 (after 1 hour)

.. (2nd time if necessary) _ ppm

6.2.1.1.3.93 (after 24 hours) / _p_n

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

• ;_o ppm

> _o ppm

ppm

ppm

6.2.1.1.2.81
6.2.1.1.3.90 (if necessary)

6.2.1.1,3.94 (after I hour)

(2nd time if necessary)

"6.2.1.1.3.94 (after 24 hours

/&(_ , ppm

H , ppm

•_ppm

m_

-- _( # "

....1182 / .... R_I5075_I...j
Test Poz'a 14_)

@
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DESIGN APPRO_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAI_ OF TEST DI_.ZN AlE) CLEAN I_C)CE)U]:{_ TEST NO._ISHEET .331 OF_

{ { Ik'_AC52-'27Q1PART NO. 2-DAY CONFIG. NAAk_C.... 14-DAY C_)NFIG. __lr_!r _
J L I

I I I I ,I ..................

7e6.7_ (continued)

Parmneter Ref. Paragraph Value

O%ID OFIG 90l_ - 11

"Freon 1_" Tapor
oonoentratLon '

6.2.1.1.3.66 __

6.2.1.1 .;1.80 (Lf neoellmz'7')
6.2.1.1.:1.9,3 (after 1 bout')

(2nd time if nocelulT)

{I[ID" _ -lit pozd;
I_lOl I _l't _ll_Xlr

oonoentration

_ID TA_ _ - 6

Ir_O vapor
oonoentrstion

6.2.1.1.3.66 '< P'O ppm

(2lxl tim .Lf neculazT) __
6.2.1.1.3.80 (if n.oe,,,,) _ppx
6.2.1.1.).9) (after 1 hour)

(2_1 tim if neoemlary) .

6.2.1.1.:).90 (_,f _ees=az',/)
6.2.1.1.3.94 (_te=' 1 l_:_z')

6.2.1.1 .,_.o,4 (=tt,=z, _ _ )
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO 2-DAY CONFIG JMAC
#,

[NAA

TEST NO 106156-401SHEET 331 OF 41.___3

• 14-DAY CONFIG _MAC 52-52701
I. NAA _c_9-1C',(,15,A

(continued)

Parameter

OXID CHG POP_ - 11
"Freon MF" vapor
concentration

Ref. Paragraph

6.2.1.1.3.66
(2ridtime if necessary)

6.2.1.1.3.80 (if necessary)
'6.2,1.1.3.93 (after 1 hour)

Value

\ / p_
h/ p_
/ \ p_

\ P_
,. _P_(2nd time if necessary) //6.2.1.1.3.93 (after 24 hQurs)

"FreonMF" vapor
concentration

6.2. I. I.3.66 k% / ppm
(2nd time if necessary) _ / ppm

6.2.1.1.3.80 (if necessary) _/ ppm

6.2.1.1.3.93 (after I hour) i/_ ppm

(2nd time if necessary) / _ ppm6.2.1.1.3.93 (after 24 hours) _ppm

aXID TANK VENT - 6

NTO vapor
concentration

6.2.1.1.2.81 _PP=

6.2.1.1.3.90 (if necessary) _ppm

1.1.3.94 (after 1 hour) ,______/__ppm
6"_.nd time if necessary) ppm
6.2.1.1.3.94 (after 24 hours) _ppm

I_PA_DBY: DATE

R.McMahon

I18_ _

Te=t Form 1453

m

[ ,i

CERTIFEDFORk_,©DO'NNELL:DATE

VERIFIED BY U_% I1ATt
_R-]5o75-]

@

O
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0

a DeVliSNIkU 4Me i_e4k4rlrN _ll_k4B&_ avt aT_4_q
m

I)ZS_N A_L TEST
ORBIT ATTITUOE AI_O MANEUVER SYSTEM

feET)

® J

PART NO. 2-DAY CONFIG. MAC ' 14-DAY CONFIG. Ha s _l_r_ "NAA .......
• m 7, | Ta - ,, r i .... I

7.6.7.4 (oont_ued) -

Parameter

_XID CHG PO]_ - 11

"Freon l_ t" vapor
concentration

Ref. Paragraph Value

(2rid time if neoeuary)
..o....)

6.2.1.1.3.93 (after 1 houz')
(2nd time if necessary)

6.2.1.1.3.9.3 (after 24 hours)_...___.____pm

,'Freonl,_ n vapor
concentration

6.2.1.1 ..3.66
(2_d time if neoenary)

6.2.1.1..3.80 (if necessary)
6.2.1.1.3.93 (_t'Cer 1 hour)

\,./=
,,, ppm

i /\ pP=
(2_ time if necessary) / ,

6.2.1. 1.3.9.3 (after 24 hours ) /"

QXID TANK VE_ - 6

NTO vapor
concentration

6.2.1.1.2..81
6.2.1.1.3.90 (if necessary)
6.2.1.1.;3.94 (after 1 hour)

(2nd time if necessary)
6.2.1.1.3.94 (after 24 hours)

© (
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®

©

DESIGN A_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN PROCEDURES
f MAC

PART NO. Z-DAY CONFIG"INAA_t.

TEST NO.!O61r_401$H'_ET 331 OF 41)

J"MAC 52-52"/01
• 14- DAY CONFIG. [ NAA

Parameter

OXID CHG PORT - 11
"FreonMF" vapor
concentration

Ref. Paragraph Value

62 _13_ \\ //
6.2.1.1.3.80 (if necessary) , _y/. pp=

6.2.1.1.3.93 (after 1 hour) //_ ppm(2nd time if necessary) "_ ppm

6.2.7.1.3.93 (after 24 hours) ,/ _ppm

(2rid time if necessary)

6.2.1.1.3.80 (if necessary) _V / ppm

6.2.1.1.3.93(afterIho_) //',,. _(2nd time if necessary)
6.2.1.1.3.93 (after 24 hours)_ "_ppm

QXID TANK VENT - 6

NTO vapor
concentration

6.2.1.1.2.81

6.2.1.1.3.90 (if necessary)

6.2.1.1.3.94 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.94 (after 24hours)

_ppm

ppm
/_ O ppm

_/pp=
_/_ppm

PREPAP_TF_E$SED F_ NAA/: "---_E-]C_RTIFED FOR McDONNELL: DATE
,_.:_,d // "-4/ ,_++,_1

R.McMahon J/;/" /+ +'/" J : '" I /C , q. .../_y, /_O.,C/_ C ]
/ VERIFIED BY USAF: DATE

/ /, • " ; r

-- 1186 ' ] ]' [ " _ R-15075-I__

Teat Form 145)

O

0
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®
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J
t

I_ A_L T(ST

ORBIT ATTITUDE AND _6._UV(R mM

{SE7}

're_ NO._T :_1.OF_
,14-OAY C,ONFIa. t_uS.._o__Ir_Irj,

(continued)

Parameter Ref. Paragraph Value

C_ID TANK VENT - 6

_TO vapor
concentration

0
,

, ............ , +/ / - , _+++_,++=,+,","_'_- _,+_IL,+-15o75-I.... I _".I ,,. -M ++,.,+7-..I
Test Porm 145:)
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST • DRAIN AND CLEAN PROCEDNRES

PART NO. Z-DAY CONFIG, {MACNAA
_' | i

TEST N0.106156-/_01 SHEET 33.______2OF _/_.._3

MAC. 52-.S270114-DAY CONFI6. NAA '-Y'-)-10615b

7.6.7.4 (contlnued)

Paramet¢_

GXID TANK VENT -6

"Freon M_" vapor
concentration

TCA #I

NTO vapor
concentration

TGA #I

"Freon _" vapor
concentration

Ref. Para_raph

6.2.1.1.3.81

6.2.1.1.3.90 (if necessary)

6.2.1.1.3.% (after I hour)

(2nd time if necessary)

6.2.1.1.3.94 (after 24 hours)

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after I hour)

(2nd time if nedessary)

6.2.1.1.3.93 (after 24 hours)

6.2. I.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

Valu____qe

___ -='2C ppm

-" < _? O ppm
(2 ppm

< _. o ppm

RoD
.,.,,. ppm
r_- "f'qi .

_ppm

- ,oc>Do pp_n

7 & ppm
,. g & ppm

.,rm,_..22,,g.L_po_,

>_O pp_

.2 0 ppm

, O pprn
< 20 pp_.

PREPAREDBY: DATE PERFORMEDBY: DATE WITNESSEDFORNAA: -DATE CERTiFEDFORMc/D_M_ELL:DATE

_4 ,-.- , "r-,,-,'-_ ,'-.:..
R.Mc_ahon ...... - f VERIFIEDBY USAF_i DATE

_ 1188 , '""" Z-_C" _/:'' %/ " >:?' /f') R-15075-1

Temt Fonm 145)

@

0
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DESIGN APPROVAL TEST

' ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST, DRAIN AND CLEAN FROCED_ES TEST NO 1061r_-/D1 SHEET332 OF 413

PART NO. 2-DAY CONFIG { MAC 14-DAY CONFIG {_ c _2-_2701NAA . _)-10615b

7.6.7.4 (continued)

c_:D:)T,_rKvr._T.-6
"Freon MF" vapor
concentration

TCA_I
_TOvapor
concentration

TCAtl
"YreonMF = vapor
concentration

°

Ref.Para_raph "

6.2.1.1.3.81
6.2.1.1.3.90 (if necessary)

6.2.1.1.3.94 (after 1 hour)

(2nd time if necessary)

6.2.1.1o3.94 (after 24 hours)

• 6.2.1.1.3.66
(2rid ti=e if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2z_ time if necessary)

6.2.1.1.3.93 (after 24hours)

6.2.1.1.3._
(_ad tize ff necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2_ tim if necessary)
6.2.1.1.3.93 (after 24hours)

6C_') ._ 5"RO ppm

,_0_ pp_

.............. : ....... .-, ...... _ <--...,..s_........ IfA//: _; _..... _ /_.-,.Y I.

I (+."), t
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

0

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG. J"MAC
l NAA

TEST NO 106156-/01 SHEET 332 OF413

14- DAY CONFIG. [ MAC =;2-_;2701
NAA' _-iOC15bl

)

7.6.7.4 (continued)

_arameter,

GXID TANK V_qT -6

"Freon F2" vapor
concentration

TCA #I
NTO vapor
concentration

TCA #1
°°Freon 1¢_" vapor
concentration

.Ref•Paragraph

6.2.1.1.3.81

6.2.1.1.3.90 (if necessary)
6.2.1.1.3.94 (after 1 hour)

(2nd time if necessary)

6.2.1,1.3.94 (after 24 hours)

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2ridtime if necessary)

6.2.1.1.3.93 (after 24 hours)

6.2.1. 1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2ridtime if necessary)

6.2.1.1.3.93 (after 24 hours)

Value

_ppm

,_,,_o ppm/ppm

X ppm
/ _ ppm

/_ ppm
._____4__ppm
_ /ooo p_

ppm

,,, _ .2,O ppm

<Zgm ppm

_.o ppm

/ /41v_
R.McMahon - t6_£';

_ _1190
= l

Test Fom 145)

WIT Ny_DI_OR NA_ / DATELCERTIF_ED'FO_J_r.,DO,_ELL: DATE
_/'/;-- /z. . " . (.L/rt / V_<;-_J /.._'--v

/i, " ...,:.,....

-ix AF'_ - _p_ -,-..... _ _l _-_,'. _ DATE

R-15075-I

@
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DESIGN APPROVALTEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST, DRAIN AND CLEAN PROCEDWR_ TEST NO._SHEET 332 0F413

P,,TN0.2-OAV_NF,Q.{"Ac ,4-o,Yco_e.{MAc__2-_1
I

i i • nun wl ....... -- . I

7,6.7.4 (oontinued)

_ Yal.a

aIID TANK VENT-6 6.2.1.1.3.81 <_O

"Freo, MF" vapor 6.2.1.1.3o90 (if neoossarY) __¢_%Oo_ms" PP_

ooncentration 6.2.1,1,3.94 (after 1 hour) _---'---/_D_

(2rid time if necessary).

6.2.1,1.3,94 (after 24 hotws)

TOt #1 6.2.1.1.3.66 pf o,',,,,I
• HTO vapor (2M tim if neceaaary)

Oonoontration 6o2,1.1.3.80 (if neoeslazT)
6.2,1.1.3.9.3 (after 1 hour)

(2_ time if necea, atT)

6.2,1.1,3o93 (after 24 houri)

I

_3& #1 6.2.1.1.3.66 ,<:'2.0 pJ

"Freon MF" wapoz" (2nd tim if nooenary) _-mP_--I
' eo_ont_tioa 6.2.1.1.3.80 (if aeoo,,ary) _A_ p==l

6.2.1.1.3.9;1 (afte= 1 hour)
(2zd tim it rmoe_r) : p_

6.a,1.1,3,9._ (_t,_r _ b_:,m.a)

• e

, . •

- t

C3
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST DRAIN AND CLEAN PROCEDUre3

PART NO. 2-DAY CONFIG., [MAC
_ L

NAA

TEST NO._ SI4EET 332 OFI__.___

14- DAY CONFIG { MAC 52-52701NAA 99-10615b
=,

7.6.7.4 (continued)

Parameter

QXID TANK VENT -6

"Freon MF" vapor
ooncentration

l_f .Paragraph

6.2.1.1.3.81

6.2.1.1.3.90 (if necessary)
6.2.1.1.3.94 (after I hour)

(2nd time if necessary)
6.2.1.1.3.94 (after 24 hours)

value

ppm
/

/ _ppm

TCA #1 "

NTO vapor " •
concentration

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)
(2nd time if necessary)

6.2.1.1.3.93 (after 24hours)

[2 ppm

_ b/ ppm

ppm
_ppm

/ _ppm

"Freon MF" vapor
concentration

6.2.1;1.3.66 _o ppm
(2nd time if necessary) L_o pp=

6.2.1.1.3.80 (if necessary.) _LO pp_
6.2.1.1.3.93 (after 1 hour) _ _/pp_

(2rid time if necessary)
6.2.1.1.3.93 (after 24hours)

R._n

-- - 1192. ---

Teit Fe_ 14_]

/ 5" ',

..... i i "I_ 1507_ 1 __

O

©
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DESIGN APPROVALTEST
ORBIT ATTITUDE AND MANEUVER

(SE7)
SYSTEM

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG. ,I MAC
NAAI,.

TEST NO. 106156-401SHEET 333 0F413

14- DAY CONFIG. ( MAC _;2-52701NAA _)_-10ol 5b-. i

?.6.%A (continued)

Parameter

TeA #5
NTO vapor
concentration

TCA#5
"Freon F_" vapor
concentration

_A #12
NT0 vapor
concentration

TC_ #12.
"FreonF_" vapor
concentration

Ref.Pare_rap_

6.2.1.1.3. s
(2nd time if necessary) "_ppm

6.2.1.1.3.80 (if necessary) , o_ ppm

6.2.1.1.3.93 (after I hour) /_'/ ppm
(2rid time if necessary) , /_- ppm

6.2.1.1.3.93 (after 24 hours) .... 71 ppm

6.2.1.1.3.(:_ "_ _---_ ppm
(2nd time if necessary) _7_ ppm

6.2.1.1.3.80 (if necessary) , <_0 ppm

6.2.1.1.3.93 (after I hour) L_O ppm

(2ridtime if necessary) 0 ppm
6.2.1.1.3.93 (after 24hours) _ O ppm

6.2.1.1.3.66 . ,,_,_/_,..3"" ppm
(2ridtime if necessary) " -" " m

_PP6.2.1.1.3.80 (if necessary) ppm

6.2.1.1.3.93 (after I hour) 8z_o ppm

6.2.1.1.3.93 (after 24 hours) " /Zg_/ ppm
_._.i./._._,_5E(..oAID ;_/,_E- //_//,"',:-,_,

6.2.1.1.3.66 _; _20 ppm
(2nd time if necessary) ' _ ,2,,oppm

6.2.1.1.3.80 (if necessary) _7_Oppm

6.2.1.1.3.93 (after I hour) _o ppm

(2nd time iT necessary) 0 ppm

6.2.1.1.3.93 (after 24 hours) >.._0 ppm

PRePAiD BY: DATEI P_:. G)_;.;;_D [_'_ DA_i_IWITP;,*_,_i_U ILUrl NAN tA_IP.IC_TJi:JT.D FC_i L_.cDO';NELL: _T_I

| R._cYmhon _/ 9' "" - D_T_I
II

I-.T_-_5o75-] ]
7eat Yora 145$
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAM_ OF TEST DRAIN AND CLEAN PROCEDUP_,,_

PARTNO.Z-OAYCONrm.,rMAC
L NAA

TEST NO. 106156-401SHEET 333 OF413

'14-DAY CONFIG. { MAC 52-52701NAA V_--lbb]Sb--- ....

)

)

7.6.7.4 (continued)

Par_mete_

TCA #5

NTO vapor

concentration

TCA #5
"Freon _" vapor

concentration

TCA #12

NTO vapor
concentration

TOm #12

°'FreonF_" vapor

concentration

_ef, Paragra p_ Value

6.2.1.1.3.66 _'_}) _._:. _;'_'_ pp_

(2nd time if necessary) _'._._'4_/ ppm

6.2.1.1.3.80 (if necessary) _ppm

6.2.1.1.3.93 (after 1 hour) _p ppm

(2nd time if necessary) _ppm
6.2.1.1.3.93 (after 24 hours) _ppm

6.2.1.1.3.66 ,-,'_<...Z_:ppm

(2nd time if necessary) . ._ 2¢ ppm

6.2.1.1.3.80 (if necessary) . "TXO ,ppm

6.2.1.1.3.93 (after 1 hour) _ /ppm

(2J1d time if necessary) _>_ ppm

6.2.1.1.3.93 (after 24hours) / _ppm

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3,93 (after 1 hour)

6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

. .. /'L 3 ppm

•,-.' _1 ppm

> F'oo ppm
_ _ ppm

_ppm

_...- 4(ippm
_'g_Q ppm

"-., /'pp=
X ppm

/ _'_ ppm

WITNESSED FOR NAA;- DATE

,_,;., .f"/f- ,_;,_,
.. f,,_-_, • - . -

R.McD_hon --" ' :: "
.... "" ...r"r. g" ', - ._ ,r .,d" >-

l1% ,,,

Test Form 145]

C;RTIF_D. FOR M_QO_%.%ELL: DATE

_,-/i ,Ib(. 0 _Y. .

VERIFIED BY USAF:(_ D_TE

T_-I _O'Tq-I ,

©

@

0
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7}

OF TEST DP_IN AND CLEA_ P_OCED_ZS
MAC

PART NO. 2-DAY _NFIG. {NAA--

7.6.7.4 (continued)

TEST NO. 1061_56-40.1SHEET 333 OF 1_.4.!_
f MAC-f_-52701

'"14-DAY CGNFI@._ NAA_Su.+IO_I.5_-..._:

PmmmZm._

TCA #5
NTO vapor
concentration

p_f,Para_raph

6,2.1 .I.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

•6.2.1.1.3.93 (after 2_ hours)

.#A

& ppm

X ppm

TCa #5
"¥reon MF" vapor
concentration

6.2.1 .I.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

" _,,_.O,ppm
2.o ,ppm

X ppm

TCA #12
NTO vapor
concentration

TCA_12

"FreonF_" vapor
concentration

6.2.1.1.3.66

(2ridtime if necessary)
6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

6.2.1.1.3.93 (after 24 hours)

I_ ppm
/,i' ppm

/_ ppm
ppm I
PPml

I + ""-.. •
• t

6.2.1.1.3.66 ....>. _Oppm

(2nd time if necessary) >_ ppm
6.2.1.1.3.80 (if necessary) _ ppm

6.2.1.1.3.93 (after I hour) "_ ></'ppmppm
(2ridtime if necessary)

6.2.1.1.3.93 (after 24 hours) / _ppm

0
'_" " hen I -/ ,_!+_,:+,I..-/ +\+0_.-+_ _..,_

';._...::,._o?_-,',,' .... " ....... - ' "+-_
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DESIGN APPROVI_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

tSE7)

NAME OF TESTDRAIN AND CLEA_ P_0CED_S

PART NO. Z-DAY CONFIG.{NAM_AA
| i i • i m

TEST NO. 106156-/fO'IsHEET 333 0F413

14- DAY CONFIG. { f_ _52-52701]t._ 1_ .....:_(i

?.6.'/.4 (oontinued)

TCA #5

NTOvamr
concentration

TCA #5
"Freon MF" vapor
concentration

TC, #12
NTO vapor
concentration

"Freon MF" vapor
concentration

Ref. Para_ra ph

6,2.1.1.3.66 #. ppm

•(2rid time if necessary) f_ ppm

6.2.1.1.3.80 (If necessary) _' ppm
6.2.1.1.3.93 (after 1 hour) _ /ppm

(2nd time if necessary) _ppm

6.2.1.1.3.93 (after 24 hours) / "_ppm

6.2.1.1.3.66 ;-£a ppm

(2rid time if necessary) < 2._ ppm

6.2.1.1.3.80 (if necessary) _O ppm

6.2.1.1.3.93 (after 1 hour) _ /ppm

(2rid time if necessary) >_ ppm

6.2.1.1.3.93 (after 24 hours) / _ppm

6.2.1.1.3.66 _ ppm
(2nd time if necessary) /_ ppm

6.2.1.1.3.80 (if necessary) _ ppm

6.2.1.1.3.93 (after 1 hour) _ppm
6.2.1.1.3.93 (after 24 hours) .._pm

6.2.1.1.3.66 _>2Qp pm
(2nd time if necessary) _A_ppm

6.2.1.1.3.80 (if necessary) _ ppm

6.2.1.1.3.93 (after I hour) _ / ppm

(2ridtime if necessary) _ ppm

6.2.1.1.3.93 (after 24 hours) / _ppm

PREPARED BY: DATE WITNESSI_D FOR NA&: DATE CERTIFED FOR McDONNELL: D_TEPFJ_F_,ED BYi '" DATE

/ /, /_7

/ ,'.
, jp/-

in i f

©
I

, /-/ . /. _<

--1106. 0

Te_t For_ 145_ R-15075-1
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OES_N APPRO_L TEST

ORBIT ATTITUDE AND MANEUVER

 ET)
SYSTEM

NAME OF TF.IT DRAIN AND C_FJ.N I_OCEDURES

j"___,,_3
PART NO. Z-DAY CONFIG. LNAA

TEST N0. I_I_:J6-/Pq'IsHEET.-_._._ OF_4.1_--

ii •

7.6.%& (oontlnuod)

'" 14-O&Y _.{I;_K:;.__-52701 .
|m - •



ROC]f£ ETDYN E
4" OlVlllO_l_ OP NoAIrl,0 AI_#IImICAIN AVOATION 0NC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST DRAI;_ AN=, CLEA_< PROCEL_

PART NO, 2-DAY CONFIG. J"MAC
L NAA

TEST NO.,,lO61_6-40"SHEET_ 334 OFL13

14- DAY CONFIG, [ MAC _2-_2701
L NAA 99-1_15A

(continued)

Parameter

TO.,&#13
NTO vapor
concentration

Ref.Para_lraph

6.2.i.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2n d time if necessary)

6.2.1.1.3.93 (after 24hours)

Valu_.__e

.... /3
/,.26 ppm
gO0 ppm
oc'g.'O ppm

: -4 ,g' ppm

# p_

TCA#1_

"Freon P2" vapor
concentration

Engine System
Alcohol Soak Time

concentration
in Alcohol

PREINt_EOBY: DATE

J M_mhon
1198 _

Toet -3.a 145)

PERrTORMED"BY: "' DATE

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

_-2 _ ppm

' i _._(.,ppm
__<_ 0 ppm

_._o ppm

0 ppm

_0 ppm

6.2.1.2.3.14 t : /165 rain

6.2.1.2.3.18

6.2.1.2.3.35 (TGA #I)

(2nd time if necessary)

6.2.1.2.3.35 (TCA #5)

(2nd time if necessary)
6.2.1.2.3.35 (TCA #12)

(2rid time if necessary)
6.2.1.2.3.35 (TCA #13)

(2nd time if necessary)
6.2.1.2.3.39

(2rid time if necessary)

...... _66: ppm

/ g opm

_ppm
.. 40..)- ppm

. _ -/_C(j ppm

:., /_e $" ppm
(' -) /,2_.g- ppm
"-- /a. a- ppm

/ ppm

• (H. ,J,- ppm

WiTNESSEOF(_'NAAi _TE CERTiEeDF_IL_IF_L: i_TIE
-" ..... (.<./,'-/i w'r'L> #>,.,:_,

/" "..')/#".- .VE'_R!FIE_D}y __u:lJ_: _q-., nar_
.9.'-,,?e,- qT,4 .....

i i

' ' ' R-15075-1

)

0

@

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

{SE7)

NAME OF TEST DRAII',; ANL CLEAN PROCELURES

PART NO. 2-DAY CONFIG._MAC"NAA
..... him i

7.6.7.4 (continued)

TEST NO. 1061_;6.,.401SI._ET.JI_, - OF_Z_I3-

14- DAY CONFIG, { MACNAA52"52'7n199-.1PAl _(-,
I I III II I I III ...... __..,

Parameter

NTO vapor
concentration

Emglne System

Aloohol Soak Time

Ref. Para f_raph

6.2.1.1.3.66
(2rid time if necessary)

!

:!

6.2.1.1.3.80 (if necessary) _-_Oq ppm ' :
6.2.1.1.9.93 (after 1 hour)



• OIVII*ON OP _O_T0.4 _t_*¢M_ AVIATION t_C

I III
• _._ ., _' J # .'.

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANE.UVER SYSTEM

(SET)

NAM"ZOF TEST. DRAI;; AN;,, CLEA]_ PROCEL_

PART NO. 2-DAY CONFIG._ MAC
L NAA

TEST NO. 106156-401SHEET 3_4 OF 413

14- DAY CONFIG. / MAc 52-_;2'7N1
t NAA 99-1 r,Al 5A

7.6.7.4 (continued)

Parameter

TCA#13

NTO vapor
concentration

,Ref. Para[.;ra ph

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after I hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

Value

• ppm
6[(_ ppm

_ 7,zo pr_/pr_
X p_

I "_ ppm

TG_#1_
"Freon N_'" valx_r
concentration

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

. _- 2_ ppm
_ P,2 0 ppra

• ;;zo ppm
"-,,. /1pp 

X ppm

Engine System 6.2.1.2.3.14 _:min
Alcohol Soak Time

6.2.1.2.3.18 '_ ppn

F_ concentration 6.2.1.2.3.35 (TCA #I! 3 .pm
in Alcohol (2nd time if necessary) S ppm

6.2.1.2.3.35 (TCA #5) , _ ppm
• (2nd time if necessar: ) 2. ppm

6.2.1.2.3.35 (TCA #12) -_ ppm

(2rid time if necessary) _ ppm

6.2.1.2.3.35 (TCA #13) _ "7 ppm

- (2nd time if necessary) _.. // ppm

6.2.1.2.3.39 "Z ppm
(2rid time if necessary) '. / ppm

PREPIAREDOY_TI_..'$SED FOA,AA: /'I_.TE CERTIFEDFOR_c_L'.
I _l _i; ":'i':-/,_ / I _/it/_,/_-o _ y.

-. P_g_hon "/ -._o -# _ ' _k_)

I 1200orm 14_) R-15075-I

O

@
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.O"

i l I I I | III III I I I I I I

DE_I A_L TEST
ORmT ATTITUOE AND MANEUVERSYSTEM

mET|

NAME OF TEIT DRAIN AHL.cLEAN PROCEDIRES

,-o.
II .-I ......

II I

TEST NO.,.lO61_'40_4EET 3_L OF_-

14- D£Y CONFI@.{ MAC r_2"-r_Tnl- _(_---1P415A

?.6,7.4 (continued)

TCA #13
_TO vapor
eoncontration

6.2.1.1.3.66
(2rid tile if necessary)

6.2.1.1.3.80 (iif necessary)
6.2.1.1.3.93 (after 1 hour)

(2rid time if necessary)
6.2.1.1.3.93 (after 24 hour=)

MFreon MIen vapor

concentration

6.2.1.1.3.66

(2nd time if necessary)

6.2.1.1.3.80 (if necessary)
6.2.1.1.3.93 (after 1 hour)

(2rodtime if necessary)

6.2.1.1.3.93 (after 24 hours)

r ppm

Engine 8ystem
Alcohol Soak Time

MHB concentratiml
im Alcohol

6.2.1.2.3.14

6.2.1.2.3.18

6.2.1.2.3.35 (TCA #1)
(2rid time if necessary)

6.2.1.2.3.35 (TCA #5)
(2rid time if necessary)

6.2.1.2.3.35 (TCA #!2)

(2rid time if necessary)

6.2.1.2.3.35 (TCA #1,3)
(2nd t,_ if neoessary)

6.2.1.2.3.39
(2J_ time if necessary)

_pmI

;, _ ppm
'< 0,_'" ppm

_0 ppm
- ,-i

_ppm
...__ppm

0 c
:_ "" , -- " -''_`

"_ R-15075-I= " 1201_"



ROCIK_ ETDVN E
• I_veao4plkl 414 e gp_4_rN &ld!DtCAN AV0,1kTOON ONe

I

DESIGN APPROM_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

0

)

NAME OF TEST DRAI:_ ANL CLEAN PRDCELNRES

PART NO. 2-DAY CONFIG.,{_
--. ,i

7.6.7.A (continued)

+CA/13 +
NTO vapor
concentration

Tc,t, tl]
"FreonMF" vapor
concentration

Engine System
Alcohol Soak Time

M_ concentratima
in Alcohol

_mm+o 6,_: ' m,,TePmFm_jOm;':--OATE

jI. I,,8, ,1_ +_J.'£1,A11U I I , +

.... 11 -- mill II I I I

Tq 1202 r= 1453

, TEST NO. 106156-/_l_4EET- -33L OF 41_

" 14- DAY CoNIqG. ]"MAC _.__'Tn-=
L

_.C.,b.cm:zz_

6.2.1 .I.3.66

(2rid time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2rid time if necessary)

6.2.1.1.3.93 (after 24 hours)

6.2.1.1.3.66

(2r_ time if necessary)

6.2.1.1.3.80 (if necessary)

6.2.1.1.3.93 (after 1 hour)

(2nd time if necessary)

6.2.1.1.3.93 (after 24 hours)

ppm

_ ppmppm
fp_

ppm

,_2-0 ppm

, ppm

ppm

ppm
ppm

ppm

6.2.1.2.3.14

6.2.1.2.3.18

6.2.1.2.3.35 (TCA #1)

(2rid time if necessary)

6.2.1.2.3.35 (TCA #5)

(2nd time if necessary)

6.2.1.2.3.35 (TCA #12)

(2rid time if necessary)

__min

,\

' \ ppm

_, A ppm

_ppm

2.1.2.3.35 (TCA #13) ppm
6"(2nd time if necessary) i ppm

+
time if necessary) /, _ppm

WITI_SP_D FC_ LC_RTiFED_ McDG_NELL:I_,TE
.; 4

, m

VERIFIED _'Y U_ i_T1E

nl n un

R-15075-1

@
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

----TF£TDRAIN ._1,. CLEAN PROCEDURESNAME OF

PART NO. 2-DAY CONFIG._ MAC
f

NAA 'k

7.6.7.4 (continued)

_arameter

FUEL CHG FORT - 15

•P_H vapor
concentration

TEST NO.I__SHEET 3 5 _--OF 4/-_-
[ MAC _2-52'701

14-DAY CONFIG.IF_ A 99-106156
n n , ira, -- -- .....

FUEL PURGE- 16 port
FY_ vapor
concentration

FUEL CIIG FO_ - 15
Alcohol vapor

concentration

FUEL F_RGE - 16 port

Alcohol vapor
concentration

FUEL CHG POM_ - 15

"Freon F_" vapor
concentration

Ref. Paragraph

6.2.1.2.3.89

(2nd time if necessary)
6.2.1.2.3.103
6.2.1.2.3.116 (after 1 hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

(2x_] time if necessary)

6.2.1.2.3.103
6.2.1.2.3.116 (after 1 hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

6.2.1.2.3.116 (after 1 hour)

6.2.1.2.3.116 (after 24 hours)

6,2.1.2.3.89

6.2.1.2.3.116 (after 1 hour)
6.2.1.2.3.!16 (after 24 hours)

6.2.1.2.3.89 (if necessary)

(2_ time if necessary)

6.2.1.2.3.116 (if necessary)
6.2.1.2.3.116 (after 1 hour

if necessary)

6.2.1.2.3.116 (after 24houri

if necessary)

'-, .

v_

_2, pp_

_._ ppm

o _ pplz

l_' pp_

i/g
270 ,ppm

I'_F _::_-_ p_
•_ p_

/ f o pp=

_ _ pp_

.PP_
P_
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• _Vlte4)4q OP NOIITCNI AIdtlilCAkl AViATiON tN¢
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DESIGN APP_I.. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. Z- D&Y CONFI@. { _---'-"-'-
(

7.6.7.4 (o0-t,tnued)

TEST No._O615_'401S_JEET 335

,4 ,,-,, ,"-,-,-',,,fMAC52-527o1
' -" "'_'""L N_ 99-1o_,

OF_...._

Parameter

_o PORT- 15
M_H vapor
oomoentrati_

FUEL PURGE -16 por%

MMH vapor
oe_centrati_ "

FUEL CH6 PORT -15
Alcohol vapor
oon¢ ent, rat_Lon

Ref. Paragraph

6.2.1.2.3.89

(2nd time if necessary)
6.2.1.2.3.103

6.2.1.2.3.116 (after I hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.103

6.2.1,2.3.116 (after I hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.81.4

(2nd time if necessary)
6.2.1.2.3.89

6.2.1.2.3.116 (after i hour)

6.2.1.2.3.116 (after 24 hours)

Value

ppm

Im

_ ,>,_00 ppm

FUEL PURGE - 16 port;

Alcohol vapor
coacentra_ion

6.2.1.2.3.89

6.2.1.2.3.116 (after i hour)

6.2.1.2.3.116 (after 24 hours)

.I", 2X9 ppm
_/ppm

FUEL CHG PORT - 15 6.2.1.2.3.89 (if necessary) >20 ppm
"Freon MF" vapor (2nd time if necessary) _= < m

conoentration 6.2.1.2.3.116 (if necessary) ___PPm6.2.1.2.3.116 (after I hour

if necessary)

6.2.1.2.3.116 (after 24 hours __.._m

if necessary)

e,_.ees_o _: DA'_

R. McMahon

T ]20rl ''
c.. _Jrm 14_3

PE_FOH:MEDBY: DATE
J // "s

/7 _.':,,',', ."_ /

i *

WI'rH,ESTf_//<_: ,,_:],/7_z(._- NA/A: ,,//I[M/_TIr]C_RTIFED FOR McDO_'_HI:'i..L:D_TE
,._A jl

' ' ' R-15O75-_

©

0

©
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DESIGN APPROVAL. TEST

ORBIT ATTITUDE AND MAN(UVKR SYSTEM

. _ET) "

NAME OF TUT DRAIN AND CLEAN PROCEDURES TEST NO ,I08156"4015_ET 335 OFh]3

w. _ H,AA 99-i061g_



i_.0 C Ii E T D¥ l'%i E
DeVIBtON OP NOmT*.G AMENIC:AN AViATiON *NO

0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

LSE7)

SYSTEM

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG._ MAC
[ NAA

TEST No.lO6156-401SHEET 335 OF 413;

14- DAY CONFIG [ MAC 52-_
• L NAA 39-1061_

7.6.7,4 (continued)

Parameter

FUEL CHG PORT - 15

M_ vapor

concentration

FUEL PURGE - 16 port

_ vapor
concentration

FUEL CHG PORT - 15

Alcohol vapor
concentration

FUEL PURGE - 16port

Alcohol vapor

concentration

FUEL CHG PORT - 15

"Freon MF" vapor

concentration

Ref. ParaGraph

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.103

6.2,1.2.3.116 (after I hour)

6...2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.103

6.2,1.2.3,116 (after.l hour)

6.2.1.2.3,116 (after 24 hours)

6.2.1.2.3.81.4

(2nd time if necessary)

6.2.1.2.3.89

6.2.1.2.3.116 (after 1 hour)

6.2,1.2,3.116 (after 24 hours.)

6,2.1,2.3.89

6.2.1,2.3.116 (after I hour)

6.2.1,2,3,116 (after 24 hours)

6.2.1.2.3.89 (if necessary)

(2nd time if necessary)

6.2.1.2.3.116 (if necessary)
6.2.1.2,3.116 (after I hour

if necessary)

6.2,1.2.3,116 (after 24 hours

If_cessary)

•Value

k ./ppm
/ ppm

)q ppm
_/ \.ppm

•2 • ",,ppm

"_ / ppm

• X ppm
• pm

_Zo ppm

2.0 ppm
_ o ppm

-'_ /pro
V p_

WITNES,_O FOR NAA: DATE _RTIF|O FOR Ik_DONN£LL:

.-- 1206 '

T®it, e'oz"= 1453 R-15075-1

O

O
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DESIGN APPROVALTEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN PROCEDURES

MAC'
PART NO. 2-DAY CONFIG. (NAA,

i| , i i

TEST No.lO6156"40!S_EET 335 OF_____i

i4 _Y c^,,=_- [MAC _2-_2701 I
•- ....._'7 I

7.6.7.4 (continued)

Parameter

FUELCHO_ - 15
MMHvapor
concentration

FUEL PURGE - 16por_

MMH vapor
oonoentration

cxo PORT -15
Alcohol vapor
ooncentrat&on

FUEL PURQE- 16port
Alcohol vapor
ooncentration

"Freon MF" vapor
oonoentrat&on

Ref. Paragraph

6.2.1.2.3.89

(2nd time if necessary)
6.2.1.2.3.103

6.2.1.2.3.116 (after I hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

(2nd time if necessary)
6.2.1.2.3.103

6.2.1.2.3.116 (after 1 hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.81.4

(2rid time if necessary)
6.2.1.2.3.89

6.2.1.2.3.116 (after i hour)

6.2.1.2.3.116 (after 24 hour,)

6.2.1.2.3.89

6.2.1.2.3.116 (after 1 hour)

6.2.1.2.3.116 (after 24hourl)

6.2.1,2.3.89 (if necessary)

(2ridtime if necessary)
6.2.1.2.3.116 (if necessary)
6.2.1.2.3.116(after I hour

if _ou_-7)
6.2.i.2.3.116(_r 24 hou.r#,

if _,_rT)

Value

\ /pp_
\/ plm

/ \ppm

[.R. McMaho_ ., _. ..... _..,,, .
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I

DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEsTDRAIN AND CLEAN PROCEDURESNAME OF
C MAC

PART NO. 2-DAY CONFIG. l(NAA

TEST NO.106156"hOIsHEET 335

14 DAY CONFm [ MAC 52--52701
" -'[ NAA 99-1061_6

__OF _._____

7.6.7.4 (continued)

Parameter

FUFL CHG PORT - 15

HMH vapor
concentration

FUEL PURGE - 16 port

MMH vapor
ooncentration

FUEL CHG POeT - 15
Alcohol vapor
conc entratlon

Ref. Paragraph

6.2.1.2.3.89

(2nd time if necessary)
6.2'1.2.3.103

6.2.1.2.3.116 (after I hour)
6.2.1.2.3.116 (after 24hours)

6.2.1.2.3.89 '"
(2nd time if necessary)

6.2.1.2.3.103

6.2.1.2.3.116 (after I hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.81.4

(2nd time if necessary)
6.2.1.2.3.89

6.2.1.2.3.116 (after I hour)

6.2.1.2.3.116 (after 24 hours)

Value

\
"_ / ppm

Pl_
• XpI_

\ /;_m
\/ ppm
X ]::,pm

• k ppm

Z h2_

/ ",,_pm

FUEL PURGE - 16por_

Alcohol vapor
concentration

FUEL CHG POeT -15
"Freon MF" vapor
conoentratic_

6.2.1.2.3.89

6.2.1.2,3.116 (after I hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89 (if necessary)

(2nd time if necessary)

6.2.1.2.3.116 (if necessary)

6.2.1.2.3.116 (after i hour

if necessary)
6.2.1.2.3.116 (after 24hours

if necessary)

pm

/p_

. pl_
iX ppm

__: _T_;

R. McMahon

-- 1208- ,....
Temt Form 1453

I_DO,_R ELL: DATE

/ ( #

.... R-15075-1

O

@

O
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0

C

\

A_L TEST

ORBIT ATTITUDE AND MANEUVER 8YSTEM

(SET)

OF TEST DRAD[ AND CLEMI PROCEI_RES

I' u_C
PART NO. 2-DAY CONFI@. L NAA

TEST NO 106156"_1l_T 335 OF____.

'4-OAY "'_'@ flCAC _;2-_;2701
, _,,r, ._ N_m _9-i061_6

7.6.7.4 (continued)

Parameter

rJ_ Clio PORT- 15
vapor

cone entration

FUEL PUREE -16por_
_4Hvapor
concentration

Alcohol vapor
ooncentra_Lon

rJEL PUR_ - 16 port

Alcohol vapor
concentration

F_t CHQ PO_ - 15
"Freon HF" vapoT
ooneentration

,Ref. Paragraph

6.2.1.2.3.89

(2.d tim if noceui_)
6.2.1.2.3.103

6.2.1.2.3.116 (after 1 heur)
6.2.1.2.3,116 (after 2h hours)

6.';.1.2.3.89"
(2nd time if neeessary)

6.2.1.2.3.!03
6.2.1.2.3.116 (after 1 ho_r)

6.2.1.2.3,116 (after 2h hours)

6.2.1.2.3.81.4
(2nd time it neoesaar7)

6.2.1.2.3.89
6.2.1.2.3.].16 (after 1 ho_r)
6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

6.2.1.2.3.116 (a_ter 1 hour)

6.2.1.2.3.116 (after 24 houri)

6.2.1.2.3.89 (if necessary)
(2r_ tta_ it neoenuT')

6.2.1.2.3.116 (if necelaary)

6.2.1.2o3,116 (a_ter 1 hour

if neceaaary)

6.2.1.2.3.116 (after 24houri

_cessL_r)

Value

\ /_
\ / p_

/ \: p_
/ _'_

\/ p_
X pP_

\ /pp-

I R McM_hon I / i i I (<?h I .._ll_ i_ t_ a_(]

I I .._/x/,.., I _1 _ I
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• DIWlII4DN Off I_IMN LbldlA_AN A¥1MTION I_G

I

DES_N A_L TEST
ORBIT ATTITUI_ AND MANEUVER SYSTEM

(SET)

NAMt OF TEST DKLi]( AND CLEAN PROCEDURES
r MAC

PART NO. Z-DAY CONFI@. L4NAA

TEST NO 106156"hOisi'm'ET 33_ OF _

,, '-v r MAc --
" I - _ v..,r, . "LNAA 99-1061_6

716.7.4 (continued)

)

Parameter

FUEL Clio PORT- 15
MMH vapor
concentration

FUEL PURGE - 16 port

MMH vapor
concentration

FUEL CHGPORT- 15
AlcOhol vapor
concentration

FUEL PURGE - 16por_

Alcohol vapor
concentration

FUEL CRG PORT - 15

"Freon MF" vapor
concentration

Ref. Paragraph

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.103

6,2,1,2.3.116 (after I hour)
6.2.1.2,3,116 (after 24 hours)

6.2.1.2.3.89

(2nd time if necessary)
6.2.1.2.3.103

6.2.1.2.3.116 (after i hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.81.4

(2nd time if necessary)
6,2.1.2.3.89

6.2.1.2.3.116 (after i hour)

6.2.1,2.3,116 (after 24 hours)

6.2.1.2.3.89

6.2.1,2.3.116 (after i hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1,2.3.89 (if necessary)

(2rid time if necessary)
6.2,1,2,3,116 (if necessary)

6.2.1.2.3.116 (after 1 hour

if necessary)

6.2.1.2,3.116 (after 24 hours

if necessary)

Value

/pro
"AN / ppm

2% ppm
_/ • p;-
/ "km)m

• / pp=
X p;-

/ ,X ppm\ppm

_ppm
_ppm

_ _'E .2pm
ppm

/ -"--.._ppm

>/OO ppm

A ppm
IV ppm

/ \
/ ',ppm

R. McMahon

12]o

Test term 1453

/ - " , . -I _." :

/ / .- • VERIFIED B_' USAF_ • DATE

i ' '"|" i i i

R-15075-I -
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DESI@N APPRO_L TEST
ORBIT ATTITUI_ AND MANEUVER SYSTEM

tSE7)

• TDRAIN AND CLEAN PROCEIIJRES •ES• NO.10_156"401_ ( 33_; OF_.___..
I NA_4EOF ES _2, :T

_,__,c . MAC 52",_ 270! ...

i

7.6.7.4 (continued)

Parameter

Clio PORT- 15
vapor

concentration

PUROE -16 port
)_ vapor
concentration

z_rm,CHG PORT - 15
Alcohol vapor
concentration

FUEL PURGE - 16 port

Alcohol vapor
concentration

c_e PoRt -
"Freon MF" vapor
concentration

Ref. Paragraph

6.2.1.2.3.89

(2rid time if necessary)

6.2.1.2.3.103

6.2.1.2.3.116 (after i hour)

6.2.1.2.3.116(_6r 2h hour,)

6.2.1.2.3.89
(2nd time if neoe|aary)

6.2.1.2.3.103
6.2,1.2.3,116 (after 1 hour)
6,2.1,2.3,116 (after 24 hours)

6.2.1.2.3.81.4
(2rid time if necessary)

6.2.1.2.3.89

6.2.1.2.3.116 (after 1 hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

6.2.1.2,3.116 (after 1 hour)

6.2.1.2.3.116 (after 24 hours)

6.2.1o2.3.89(if necessary)
(2ndtime if neoesmary)

6.2.1.2.3.116 (if necessary)
6.2.1.2.3.116 (after 1 hour

if necessary)
6.2.1.2.3.116 (after 24 hourm

if necessary)

Value

\
\ / pp-

// \_

• /_-
\/ p_

X p_
,/ \pp_
/ _,_pp_

\ /pp_

- /\ _p_



INTERNAL LETTER

North American Aviation, Inc.

TO

Address

i

5388-6134

SUBJECT

DATE 19 March 1965

Those Concerned FROM Gemini DAT Unit

Address D/896-388

Procedural Deviation - Design Approval Test Specification
iO6156-4Ol

After performing the fuel system purge on the SE7

DAT Engine System per the DAT specification, liquid

alcohol was drawn from the fuel tank purge tube

while attempting to obtain a Fas samole. It is

therefore anparent that additional pur_ing of the

fuel tank is required or_or to performing a vapor

concentration sampling. The followinF additional

para_ranhs will therefore be inserted in the sub-

Ject specification between para_raoh 6.2.1.2.3.81

and paragraph. 6.2.1.2.3._2:

6.2.1.2.3.BI.I Open the F_L CHC VALVF - 15A

and the _!EL TEST VALV_ - lhA

in Comconent Package "D".

6.2.1.2.3.81.2 Ooen the #I Alcohol Drain Valve

connected to Comoonent Package
II_ II •

6.2.1.2.3.81.3 After 15 minutes, close the

Fuel Purge Valve.

6.2.1.2.3.81.4 Using the vapor detector, deter-

mine the Alcohol vapor concen-
tration at the FUEL CHG POi_.T-

15 _n Component racka_e "0".

(Record this value.)

6.2.1.2.3._1.5 If the vapor concentration is

less than i00 ppfn, close the

FUEl, CHC VAI,VF - 15A, the FUEL

TE_T VAI,V_ - lhA and the #i

Alcohol Drain Valve and open

the F_el Pur_e Valve. Then

continue with paraf_raph 6.2.1.2.3._2.

1212
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IiOCK ETI)Yr_ E
A DIVISION OF N0_TH AMERJCA_ AVIATIOtW. INC.

0
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0

i

IL 5388-6134

Fare 2

Approved :

If the alcohol vapor concentration

is creater than i00 DDm, open the

Fuel Purge Valve and repeat para-

graphs 6.2.1.2.3.£1.3 through

6.2.1.2.3._1.5.

Supe rvis or

Gemini DAT Unit

MAC Engineering

R: O. McMa

Gemini DAT Unit

R-15075-1 _1213

J _l'l I Ill . . ' - -- . "' ,j i JUJJ



&OIVIBION OI r NORTH AMERICAN AVIATIO N INC

, , I • ,,,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST DRAIN A_II)GLEAN PROCEDURES

/MAC
PART NO. 2-DAY CONFIG LNAA

i

TEST NO. I06156-4"01 SHEET 33G OF ,_I_..__._3

J"MAC =;P-_P'TOl
' 14-DAY CONFIG INAA ,99-:1C'x',i':;6

7.6.7.4 (continued)

D Parameter

FUEL PURGZ - 16 port

"Freon _" vapor
concentration

FUEL TANK VENT - 4

F_H vapor

concentration

Ref. Paragraph Value

6.2.1.2.3.89 (if necessary) >>20 ppm

(2nd time if necessary) -_O ppm

6.2.1.2.3.116 (if necessaey) 0 ppm

6.2.1.2.3.116 (after I hour
if necessary) 0, ppm

6.2,1.2.3.116 (after 24hours
if necessary) ._)P"O ..ppm

6.2.1.2.3. 104 < _" ppm

6.2.1.2.3.113 (if necessary) _ppm

(2nd time if necessary) _ _ _r-ppm
6.2.1.2.3.117 (after 1 hour) _ 7 ppm
6.2.1.2.3.117 (after 24 hours) /0 ppm

D

FUEL TA_I( VENT - 4

Alcohol vapor
concentration

6.2.1.2.3.104 /7 ppm

6.2.1.2.3.113 (if necessary) _ppm
(2nd time if necessary) ________ppm

6.2.1.2.3.117 (after 1 hour) SO , ppm

6.2.1.2.3.117 (after 24 hours)_ 7_ ppm

" ' ' r_

PREPARED BY: DATEIPEI_[ORMEO._BY: DATEJWIT_IEpSED FO_ N_A: _TElCERTIFIED FOR McDONNELL DATF"

...., I _, ,-//. _;- I _> _-z_ _'s v_,__,---v_r----o--_
a.mamanon i / / EL',.". /" " _

121& R-15075-I
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£ OlVllll(_N OP NOi0TN AMtNIGAN AVIATION IN/..

|111 I I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN A_D ,CLEAN PROCEDURES

_MAC
PART NO. 2-DAY CONFIG LNAA

TEST NO 106156-401 SHEET._OF__

[MAC ___'7nI
14-DAY CONFIG_.NAA-'C_-_l(_lr'_

7.6.7.4 (continued)

Parameter

pt.m'r.+Pt_P, - 16 -port
"Freon MY" vapor
concentration

_lmL TM_ VENT -4

vapor

concentration

l_,f. Paragraph Value

_o ppm
6.2.1.2.3.89 (if necessary) _ppm(2J¢1 time if necessary)
6.2.1.2.3.116 n.oe.eae ,' 
6.2.1.2.3.116 _after ,1 hour

if aeoessary)
6o2ol.2.3.116 (after 24 hour=

Lf neou=arT)

6.2.1.2o3.104

6.2 oI o2 o3 • 113 (if neces=azT)
(2rid time if neceaaary)

6.2.1.2.3.117 (after I hour)

6.2.1.2._.117 (after _ houca

ppm

FUEL TA_VENT - 4

Alcohol vapor
oonoentration

6.2.1.2.3.104 __

6.2.1.2.3.11_ (if necuaar7) Pl_
(2rid time if neoesaary) ppm

6.2.1.2.3.117 (after 1 hom_)
6.2.1.2.3.117 (_tee 24 hours



flOCK ETD¥_ E
A OlVlilON OF NORTH AMKmlCAN AVIATION tNC

©
DESIGN APPROVAL TEST-

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ]_BAIN AND CLEAN PROCEDURES

/MAC
PART NO 2-DAY CONFIG LNAA

TEST NO. 106156-401 SHEET 336 OF__

[ MAC_,52..522Q1
14-DAY CONFIG [NAA 99-106156

7.6.7.4 (continued)

Parameter

FUEL PURGE - 16 port
"Freon F_" vapor

concentration

Ref. Paragraph

6.2.1.2.3_89 (if necessary)

(2=_ time if necessary)
6.2.1.2.3.116 (if necessaey)

6.2.1.2.3.116 (after 1 hour

if necessary)

6.2.1.2.3.116 (after 24 hours

if necessary)

Value

_ O ppm
J. I

_ O ppm
\ / ppm

FUEL TANK VENT - 4

Y_ vapor

concentration

6.2.1.2.3.104 _ /ppm
6.2,1.2.3.113 (if necessary) ___ / ppm

(2nd time if necessary) _ ppm

6.2.1.2.3.117 (after I hour) __ppm

6.2.1.2.3.117 (after 24 hours)_/, _ppm

FUEL TAbl VENT - 4

Alcohol vapor
concentration

6.2.1.2.3.104 _ppm6.2.1.2.3.113 (if necessary) ppm

(2nd time if necessary) . A _ ppm

6.2.1.2.3.117 (after 1 hour) __6.2.1.2.3.117 (after 24 hours)

PREPAREDBY:

W M_Mo_m

DA---_"ETPERFORMEDBY: DATE'[WITNESSEDFQRN,U_; DATE'-[CERTIFIEDFORMcDONNELLDATE

-- .... _. I ,1", " ,-.--<'_l ¢._:.,

1216 R-15075-I
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]l_LO C _£ ]EE_T ]K)'Ik," l'q_ IE_
• Dl¥11t*Ol_l ¢Nr NCHIITN _milltG,L_l MV*ATION. JklG

0E GNA  VAL
ORBIT ATTITUOE AND MANEUVER SYSTEM

(SET)

NAME OF TEST Dl_ni JlaD CtZ_]_ Pt_:)(::EDUiV=S

/MAC---------._
PARTNO. Z-DAY CONFIGLNAA

7.6.?,4 (continued)

TEST NO. 1001_>'401 SltL=%'T_L..OF_4]/_

14-DAY _10 ].NAA _qo41_1_6

Pax_eter Yalue

FUEl. FI._G¢ - 16 port
"Freon MY" vapor
concentration

6,2,1'.2,3J39 (if neoeuazT) _'pm__

(2m:l time lt.neoessazT) . _!ppm

6.2.1.2.3.116 _if neoessaey) ppm
6.2.1.2.3.116 _,fter 1 hour
• if' necessary) ppm
6.2,1.2.3.116 (after 2/, houri

if neoessary) P=

HHH vapor
concentration

6.2,1.2,3,104 _______ppm

6.2.1.2.3.113 (it necessary) _pp=
(2rid time if necessary) _ppm

6.2.1.2.3.117 (after 1 hour) _ppm

6.2.1.2.3.117 (after 24 hours)L__________,_.,.__ppm

FUEL TA_V_NT. A
Alcohol vapor
concentration

6.2.1.2.3.113 (if necessary)

_2nd time if necessary) /_ ppm

6.2.1.2.3.117 (after 1 hour) / %_-ppm
6.2.1.2.3.117 (after 24 hours)_pl:_

1217



l_O CK El TM N_ _AI I_ E
A DIVISION OF" NORTM A_RICAN AVIATION. I_C.

IL 5388-6166

INTEHNAL LETTER

North American Aviat_ on, Inc. DATE 8 April 1965

TO

Address

Those Concerned FROM Gemini DAT Unit

Address D/896-388

SUBJECT Procedural Deviation - Design Approval Test Specification

lo6156-hOl

1218

The customer has recently relaxed the requirement on

alcohol vapor concentration as pertaining to an

acceptably clean system. This relaxation has raised

the allowable alcohol vapor concentration after cleaning

from 20 opm to 1OO ppm.

The customer has also agreed that vapor concentration

sampling at the TCAs does not necessarily give a re-

presentative indication of the TCA inlet manifold vapor

concentration since various amounts of propellants and

flush fluids can be soaked up in the TCA ablative

material. Therefore, TCA vapor concentrations will

no longer be criteria for further cleaning but will

be recorded for information purposes only.

These two revisions effect the following paragraohs:

6.2.1.2.3.89.1

6.2.1.2.3.89.2

6.2.1.2.3.89.3

6.2.1.2.3._9.4

6.2.1.2.3.1_.i

6.2.1.2.3.1_.2

6.2. i. 2.3.113.1

6.2.1.2.3.113.2

6.2.1.2.3.1t6.1

6.2.1.2.3.116.3

6.2.1.2.3.117.1

6.2.1.2.3.117.2

Approved: _ _ _ i_)
R. G. Eide

Supervisor

FL,_G Engine ering

cc. R.W. Dinius

NAAQC

R. O. Mc_i]on

Gemini DAT Unit

1_-15075-1
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e

DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

tSE7}

@

NAME OF TEST _RAIN AND CLEAN PROCE_URES

PART NO. 2-DAY CONFIG.,_MAC"
NAAt,

7.6.7.4 (continued)

Parameter ....

FUEL TANK V_d - 4

"FreonMF" vapor -

oonoentration

_i vapor
oonoentration

Ref Paragraph

#

6.2.1.2.3.104 (if necessary)
6.2.1.2.3.113 (if necessary)

(2ridtime if necessity)

6.2.1.2.3.117 (after I hour)

6.2.1.2.3.117 (after 24hours)

6.2.1.2.3.89
(2nd time if necessary)

6.2.1.2.3.103 (if necessary)

6.2.1.2.3.116 (after 1 hour)

(2nd time if necessary) .
6.2.1.2.3.116 (after 21_hours)

TCA #!
Alcohol vapor
concentration

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.116 (after 1 hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours)

TCA #I

"Freon F/"

vapor
concentration

6.2.1.2.3.89 (if necessary) >>_Oppn

(2nd time if necessary) <mO ppm

6.2.1.2.3.116 (after llhour if necessary) 0 ppm

(2nd time if necessary) _-_ppm

6.2.1.2.3.116 (after 2& hours _PO ppm
if necessary)

0

W"=;':''° I 7/ %- / ' II 7 :_ L-a-" " / - l/ Igiili,_iimi.i'f,.J.I7_.A aTE

I I I L - ] i Ill II I Iii_/_ I !

,R_15075_Ii45 ) 1219
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©

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST D,RAIN ANL CLEAN PROCE£UI_gS

PART NO. 2-DAY CONFIG._[ MACNAA
i

TEST NO.106156"-401 SHEET._,3._ OF413

_n_=in f MAC ___nl
14-oAY........[NAA"_i-_'i_6

7.6.7.4 (continued)

Parameter

FUEL TANK V_T - A

"Freon _" vapor

concentration

• TCA #1

F_ vapor

concentration

Ref Paragraph va_jA_u

6.2.1.2.3.104 (if necessary) _ /ppm6;2.1.2.3.113 (if necessary) ppm

(2nd time if necessary) _)( ppm

6.2.1.2.3.117 (after 1 hour) / _ ppm

6.2.1.2.3.117 (after 24 hours) / _ppm

6.2.1.2.3.89 .... Z_" ppm

(2rid time if necessary) 7 ppm

6.2.1.2.3.103 (if necessary) _ /ppm

6.2.1.2.3.116 (after I hour) _/ ppm

(2rid time if necessary) _ ppm

6.2.1.2.3.116 (after 24hours) _/ _ppm

TCA #1

Alcohol vapor

concentration

TC& #I

"Freon _"

vapor

concentration

6.2.1.2.3.89 _Z¢_ ppm

(2nd time if necessary) _O ppm

6.2.1.2.3.116 (after 1 hour) _ /ppm

(2nd time if necessary) _2_ ppm

6.2.1.2.3.116 (after 24 hours) / _ppm

6.2.1.2.3.89 (if necessary) _ >2.._ ppm
(2nd time if necessary) _k -/PPm

6.2.1.2.3.116 (after l hour if necessa_/ppm

(2nd time if necessary) /_ ppm

6.2.1.2.3.116 (after 24 hours / _ppm

if necessary)

PREPARED BY:

R.Me_ahon

"1220
'.=.. Form 145)

DATE

PERFORMED BY: IATE...?..:".%
El ,1., ,(

CERTIFED FOR McDONNELL: GATE

VERIFIED BY USAF:

i

DATE

R-15075-I
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DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER SYSTEM

_ET)

NAME OF TEST DRA_H ANL CLEAN PROCELURES

PART NO. 2-DAY CONFIG _MACNAA
I ii i i

?.6.?.4 (continued)

TEST N0106156-401SHEET 337 OF 413

14- DAY CONF_ "_-i_i _6

Parameter ..

FUEL TANK V_T,.- 4
"Freon HF" vapor
concentration

Ref Paragraph

6.2.1.2.3.104 (if necessary)

6.2.1.2.3.113 (if necessary)

(2nd time if necessary)
6.2.1.2.3.11? (after 1 hour)
6.2.1,2.3.117 (after 24 hours)

y?lue

ppm
/)<'\ p_

TCA#I
_H vapor
concentration

6.2.1,2,3,89
(2nd time if necessary)

6.2.1.2.3.103 (if necessary)
6.2,1.2.3.116 (after 1 hour)

(2rid time if necessary)

6.2.1.2.3.116 (after 24 hours)

_ ppm
5- ppm

\ i/ppm
_. ppm

TC& #1

Alcohol vapor
concentration

TCA #1
"Freon MF"

vapor
oonoentration

6.2.1,2.3.89
(2nd time if necessary)

6.2.1.2.3.116 (after 1 hour)
(2rid. time if necessary)

6.2.1.2.3.116 (after 24 hours)

,_,3 ppm

/ppm

_/ .ppm
/',, ppm

/

6,2,1.2.3.89 (if necessary) _ ,/'pp,_

(2m_ time if necessary) • _ / pp_
6.2.1.2.3.116 (after llhour if neoessar_ pPm

(_nd time if necessary) I / \ ppm

6,2,1,2._,116 (after 24 hours / \ppm
if necs,sa_y)

R-15075-I _4_}. :..z:
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST DRAIN A_ OT.._.ANPROCEDURES TEST NO.1061_6-/_ 01 SHEET 33_______OF,_/____3

PART NO. Z-DAY CONFIG. _'MAC {_LNAA 14-DAY CONFIG. MAC 52-_2701NAA 99-106156
a ' -- ...........

7.6.7.4 (continued)

.Parameter. Ref. Par agra ph Valu..__e

TCA #5 6.2.1.2.3.89 /_- ppm

MMH vapor (2nd time if necessary) 7 ppm

concentration 6,2.1.2.3.103 (if necessary) _" ppm

6.2.1.2.3.116 (after I hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours) 5" .... ppm

TCA #5

Alcohol vapor

concentration

TCA #5

"Freon M2" vapor
concentration

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.116 (after I hour)

(2rid t inle if necessary)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89 (if necessary)

(2nd time if necessary)

6.2.1.2.3.116 (after I hour

if necessary)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours if

necessary)

.°

_ D_TE l P _R_FC_ME _ _NITNESE D F(_ _AA:-'-_ C_ RTi FED FO_ _c[X)_ ELL_ [_k_kTE

.; r "
-- 1222
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

_E7)

PART NO. 2-DAY CONFIG, {_A C

%6.?.4 (continued)

_ar_meter

TEST N010615;6-l_ 01sHEET 338 OF 413

a4-oaYCONnG_MAc _2-s27mNAA $9-1061_6
i, i i i i iT r I| -. + "'

TCA #5
vapor

concentration

Ref,Para_raph _b_

6.2.1.2.3.89 7 ......ppm
(2rid time if necessary) 1- ppm

6.2.1.2.3.103 (if necessary) _ /ppm

6.2.1.2.3.116 (after 1 hoar) _ ppm

(2rid time if necessary) _ ppm6.2.1.2.3.116 (after 24 houri) _ ppm

TCA #5
Alcohol vapor
concentration

TCA #5

"Yreon_" vapor

concentration

6.2.1.2.3.89 >_ ppmI

(2nd time if neceseary) _;p_6.2.1.2.3.116 (after 1 hoar)

(2rid time if necessary) . _i_6.2.1.2.3.116 (after 24 hours)

I
6.2.1.2.3.89 (if necessary) _0 p_

(2nd time i£ necesearT) _pp_

6.2.1.2.3,116 (after 1 hoar

if necessary)
(2rid t]Jae if necessary)

6.2.1.2.3.116 (after 24hom_ if
necusaAT)

.....J ...... / - [
Teet Yoga 14_) , . .

R-15075-I I 1225 '
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN A_ CLEAN PROCEDURE_

PART NO. 2-DAY CONFIG./MAC
L NAA

TEST NO.l, 061_6-401 SHEET 338 OF__4__

14- DAY CONFIG. [ MAC 52-52701
L NAA %-1061 ':56

7.6.7.4 (cont_ nued)

Parameter, Ref,Paragraph

TCA #5

MMH vapor
concentration

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.103 (if necessary)

6.2.1.2.3.116 (after I hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours)

Value

,ppm
Jn u ,

ppm

-,,, /pp=
_/ ppm

/_ ppm

/ "-,ppm

TCA #5

Alcohol vapor

concentration

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.116 (after 1 hour)

(2.nd time if necessary)

6.2.1.2.3.116 (after 24. hours)

/ ppm

ppm

i/ "k_ ppm

TCA #5

"FreonF_" vapor
concentration

6.2.1.2.3.89 (if necessary)

(2nd time if necessary)

6.2.1.2.3.116 (after 1 hour

if necessary)

(2nd time if necessary)

6.2,1.2.3.116 (after 24 hours.if

necessary)

\ / pp_
r

, _ ppn
PP=

/ hpp 

PREPARED BY:

ID $J--lX_ %. __

Teat Form 1453

122_ '

PERFORMED '_'i "" D&TE

f / /

i

tcORNAA:' D_TE CERTIFED FOR McDONNELL: D&TE

d;_.:: VERIFIED BY Ug_,{_ DATE

K-15075-i

©

@

0

!
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i

0
4

i

I I • •

OF.SIGN APPRO_L TEST

ORI_T ATTITUDE AND MANEUVER SYSTEM
(SET)

NAMEOFTEST DRAIN AND CLEAN PROCEDURES TEST NO. 1061fi6-_Ol_HEET 33_ OF/..._:.__

PART NO. ,-DAY coNFI,. { _MACA 14-DAY CONFIG. { MAC _':;2.':;:_7_1, _a_.99-Io6156
i IBm i i _ U I II I I -- *

7,6.7"o'_ (continued)

Parameter Ref Paragraph Value

T_ #1_ 6.2.1.2.3.89 / 7 p_
F_H Wapor (2nd time if necessary) liB _ ppm
concentration 6.2.1.2.3.103 (if necessary)

6.2.1.2.3.116 (after 1 hour) pm

(2nd time if necessary) pm
" 6.2.1.2.3.116 (after 24 hours')

I _ _ _ _

Alcohol vapor
concentration

6.2.1:2.3.89

(2nd time If necessary)
6.2.1.2.3.116 (after 1 hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 ho4_rsI)

_- ppm
i ii

_,_0 ipp m

_.?o ppm

_,_pm
._ppm

_ _ i ppm

TCA #12

"Freon b_" vapor
concentration

6.2.1.2.3o89 (if necessary)
(2rid time if necessary)

6,2.1.2.3.116 (after I hour if

necessary)

(2ndtime if necessary)
6.2.1.2.3.116 (after 24hours if

necessary)

, ;_>.._0 ppm

_,_o ppm

, O ppm

_.20 plan

_P&,,aD QY: Da%TE

R.EcY_hon

i IIH

T.mt. _',,em 145)
P_-15075-1

, ,o ,

: 1225



I_OC[ ETD¥1'_I E
• IllVilllOlll 01_ DdOm'Vl,4 Alldllllll¢lll_l AVI_VlON INIII 0

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

LSE7)

NAME OF TEST LRAIN AND CTFAN PROCEDURES

PART NO. 2-DAY CONFIG.{ MAcNAA
i i

TEST NO._I_HEET 330 OF 413

MAC _2-';_70114-0AY CONFIG NAA 99-106156

) 7.6.7.4 (continued)

Parameter

TCA #12
vapor

concentration

TCA #1_
Alcohol vapor
concentration

Ref Paragraph

6.2._.2.3.89
(2nd time if necessary)

6.2.1.2.3.103 (if necessary)

6.2.1.2.3.116 (after 1 hour)
(2rid time if necessary)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.116 (after I hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours)

Value

• 5- ppm

_/ ppm

.//\ pP_"_,ppm

•_ 2.0 ppm

>e_,O ppm
-_ / ppm

,_ ppm
/ _ppm

)

TCA #12
"Freon _" vapor
concentration

6.2.1.2.3.89 (if necessary)
(2ridtime if necessary)

6.2.1.2.3.116 (after 1 hour if

necessary)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours if

• necessary)

_O ppm

_ 2Q ppm

.",,. /pp_

PREPAREDBY: DATE

R.l,[c,_hon

1226 Form 145_)

PERFORME9 BY: DATE
/

/:/ ,.!." //_-"/"" "

i

f

WITNESSED F_'NAA: D_T,E CERTIFED FOR McDONNELL: DATE

///.,

R-]-.507.5-1

0
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(
%

6 _tO_ _ m_YN _e_a_ dI,WtAV_IN ee,ee

%,

0
f--

[

DESIGN APP_L TEST

ORBff ATTITUDE AND MANEUVER SYSTEM

(,SET)

NAME OF TEST DPAIN AND CLEAN PROCEDURES

PART NO. 2-DAY GONFIG. {MACNAA
I ii i . i. , m | ,

7.6.7.4 (continued)

TCA #13,
_I vapor
ooncentra_ion

_ paragraph

6.2.1.2.3.89

(2nd time if necessary)

6.2.1.2.3.103 (if necessary)

6.2.1.2.3.116 (after 1 hour))
(2nd time i/ necessary)

6.2.1.2.3.116 (after 2.4 hour,,)

_i' ppm
,_,5" .ppm

ppm
/'% p_

TCA #1_
Alcohol vapor
concentration

6.2.1.2.3;89
(2nd time if necessary)

6.2.1.2.3.116 (after I hour)

(2M time if necessary)

6.2.1.2.3.116 (after 24 hours)

/p_

, _2(/ planPl:_

/" \pp 

TCA #12 -
"Freon _" 'vapor
concentration

6.2.1.2.3.89 (if necessary)

(2nd time if necessary)
6.2.1.2.3.116 (after 1 hour if

necessary)

(2nd time _ necessary)

6.2.1.2.3.116 (after 24 hourl if

_oe,,sary)

\/,P" pP=
• PP_

©

R.McN_hon

1%-15075-1 145)

" @ i
l i

1227
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

LSE7)

NAME OF TEST, DRA_N A_D _I_AN PROCEDURES

PART NO. Z-DAY CONFIG. J"MAc
• L NAA

7.6.7.4 (continued)
f

o

Parameter

TCA _13

F_H vapor
concentration

TEST NO. 106156-40_SHEE T 3 4.___._O_OOF 4 I")

14-DAY CONFIG.{NM_A1 52-'3220199-I 061 _6

Ref, Paragra ph

6.2.1.2.3.89

(Ynd time if necessary)

6.2.1.2.3.103 (if necessary)

6'.2.1.2.3.116 (after I hour)

•(Ynd time if necessary)
6.2.1.2.3.116 (after 24 hours)

Valu_.__e

.... _ ppm
_5" ppm

ppm
ppm

_" ,ppm

TOA #1a
Alcohol vapor
concentration

6.2.1.2.3.89

(Ynd time if necessary)
6.2.1.2.3.116 (after I hour)

(Ynd time if necessary)

6.2.1.2.3.116 (after 24 hours)

2#o
ppm

>.._o ppm

/_ Q PPm

TCA #13
"Freon _@""
vapor
concentration

Engine System
(Fuel Side)
"Freon_"

Soak Time

6.2.1.2.3.89 (if necessary)

(Ynd time if necessary)

6.2.1.2.3.116 (after I hour if

necessary)

(Ynd time if necessary)

6.2.1.2.3.116 (after 24 hours if

necessary)

6.2.1.2.3.86 (if necessary)

> >_ 0 pp:F
> _2 0 ppr:

O ppr:

b mi=

@

PREPAREDBY: 'DATE 'PERFORMEDBY: ' DATE

R.McMahon " :'-
i i i

"_--" Form 145_l
1228

WITNESSEDFOF_NAA: £_TEi CERTIFEDFOR MCDG,X,_ZLL:I_',"d"

VERIFIED BY

_F: D_TEi

11-15075-1
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I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

teE7)

I I I|1 II II II I I

SYSTEM

NAME OF TEST DRAIN AND CLEAN PROCEDT]R_

PART -NO. 2-DAY CONFIG. { MACNAA

7.6.7.A (continued)

TEST NO. 106156"_01SH£ET_ OF_4/_
fMAC 52-52701

a4-_v CONnG__A 99-1O6!_6

_rameter

TCA_13
P24H vapor
ooncentration

Alcohol vapor
concentration

It q" I.

TCA#l;J "
"¥reon MF"

• vapor
oonoontratlon

%

"" Engino Sy=toa
(FueZSide)
"Froon _"

..... Soak

_f. Par_rap_

6.2.1.2.3.89
(2nd tin_ if neces=ary)

6.2.1.2.3.103 (if necessary)
6.2.1.2.3.116 (after 1 hour)

(2nd time if necessary)
6.2.1.2.3.116 (after 24 houra)

6.2.1.2.3.89
(2nd time if necessary)

6.2.1.2.3.116 (after 1 hour)
(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89 (if necessary) >,30 p_l

6.2.1.2.3.116 (after 1 hour if
• r_cessary)

(2_ timo i£ necessary)
6.2.1.2.3.116 (after 24 hour= if

6.2.! .2.3 o86 (if necessary)

_5" pp¢
i i II

R-15075-1 _ 14;3 , ,
. . i1229.
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, i • ,,,

DESIGN APPROVAL TEST
ORBIT ATTITUDE AND MANEUVER

(SET)
SYSTEM

-,,_ C_AN PROCEDI;RI_SN,_'_ OF TEST DRAIN ' '

PART NO. 2-DAY CONFIG. [MAC
k NAA

TEST NO..!06156-401SHEET 340 0F413

14-DAY CONFIG.{ MAC 52-52701NAA..99-1061 >6

7.6.7.4 (contir,ued)

)

)

_U_D BYi

Parameter

TCA/_13

F_ vapor
concentration

TC_ #13
Alcohol vapor
concentration

Ref. Paragra2hh

6.2.1.2.3.89

(2nd tin e if necessary)

6.2.1.2.3.103 (if necessary)

6.2.1.2.3.116 (after I hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours)

6.2.1.2.3.89

(2nd time if necessary)
6.2.1.2.3.116 (after 1 hour)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours)

Valu_____e

,, /O pp_.

_"- pp_

,_ w/_pp Tr
_7 pp_

pp_

""N pIaz

pPn• PP=
PPn

TCA #I)
"FreonM2"

vapor
concentration

6.2.1,2.3.89 (if necessary)

(2nd time if necessary)

6.2.1.2.3.116 (after I hour if

necessary)

(2nd time if necessary)

6.2.1.2.3.116 (after 24 hours if

necessary)

X /ppN

• • ppn

Engine System
(Fuel Side)

"Freon F/"

Soak Time

DATE PERFORMED..BY: DATE
,.// / t."",(/*#" " I

/ /. ./"
/ <

I I

6.2.1.2.3.86 (if necessary)

WITNESSE_FORNAA: TE GERTIFEDFORM¢_ELL: _kTE,

R.McYmhon

Io_n _or= 1453
_ t.., .,/v • R-15075-1

O

O
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DESIGN APPROVAL TEST . ,-_"

NAN_ OF TEST : S:

PART NO: F_C: 5:

NAA: 9'.

TEST NO: I_

"OXID CHG

i

]

PRESS

TANK

"HI PRESS GAS CHG VALVE-IA,,

'HI PRESS C@.S.CHG VALVE PORT-l"

\ v"HI PRESS GAS TEST PORT-2"

\ \ "HI PRESS GAS TEST VALVE-2A"

_ " / "BYPASS VALVE

ii

,,
I I - -

• I I
I I
I I

z---Component Package "A"

Component Package E

'INTER CHECK VALVE TEST - 5"

\" OXID TANK--k
\ VENTVALh \ _

\ d_a
I i

I__[__L _ _L_

VALVE-_A" d_

"REG OUT TEST - 3''-_'

"FUEL TANK VENT PORT-h"

_==_,=,,,=_m •PRESS L_IANT"

, .... , ',! OXIDIZER

, 'FUEL

i%-15075-1



"__ _" 413

._DESCRIPTI ONI

70Z I

_-_01 I TANK MODULE

!

o

V_i Test Oxid IY// .

OXID I .I
TANK I I

I
I

i I

_"OXID F_JRGE Package "C"

-13"

"FUEL PUR_-I6"

i i
J I Psov_

I I

TANK ti I

Relief _ )onent

I I 1 _ackage"D"
Port I _ •

2-

.reTest Fuel / /FU t_2,FUEL TEST VALVE_IhA, ,EL T_ST PORT-IA.

------2"FUELCHG PORT-I_" SET ENGINE SYSTEM

L__ "FgEL CHG VALVE-I_A"

FIGURE 1
........ 1231
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0
• l. ,...k_..as m i

DESIGN. APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

I i

,,,MEO_TES,C__ O_,I_
,,RT_0.2-o,qCON,,O._ TEST NO106156"_01 SHEET 3/,20F...4/_

14 DAY C n_='P- [MAC 52-52701--
- ,, .... v.._ NAA 99-10615_ ,

COMPON]_IT ASS_4BLY t PACKAGE "A" - P/N 556870

I I

HI

%

\\

1232
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DESIGN APPROVAL TEST

O;._.. ATTITUDE AKD MANEUVER SYSTEM

(SET)

NAME OF TEST. 0C_0NENT DESCRII_!ON

PART NO. 2-DAY CONFIG.[.M.A.C
LNAA

TEST NO,}',C_156"h01 _,HFJEZ_OF 413
r MAC _-;b zycu..

14-DAY CONFIG.
NAA 99-i06156

OOI4PO:m;{TAS.%--.3LY,PA(_KAGE "B" - P/_I 557305 1



lioCx ETDYF_I E
• DiVII*ON Oil' NOIqTt4 Ak41[_IC:AN AV*d4TION lee

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST COHPOh'g}_ DESCRIPTION
CMAC

PART NO. Z-DAY CONFIG'INAAL

TEST NO 106156"J40_ _HE_T--_OF 1-._• MAc_2_27oL
14-DAY CONFIG.{NAA 99-]._51"_9

©

0

0



\,

OESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(sET)

NA.E_OFTESTOC_O"7-"TD_CR_'rIO"

PARTNO.Z-D*VCO_m.{_

t t I

TEST NO_ C61"_1'01' --_" _"_"_ OF/,13

,4-OAYco_m,_"_-'_ _i,_

i



m_.o c :me ]E T D"_,- :r_ -=c
M DIVilBION OP NOI_TD.0 AitmtCAN AV*AT*ON. IN¢

I)F.SIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

• o

| - ; * ' ,,° • •.

l . -- il I I

1236

o°

-°

R-15075-I

©

@

qLP
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& OlVlilON OF NOlll'11"t.4 AMICmlCAN AVIATION INC

@

0

DESIGN APP_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

Regulator

(N.O.) Cartridg,
Valve

\
\

\
\
i

Regulator --_

Solenoid Valve

_"]_jpass Valve Teet-19A" Valve

\
=-To _gulator

+26 VDC

__Regulator B_-pass (N.O.)
Cartridg e Valve

Regulator Solenoid-_
Valve

Rel,¥\I--_

1Cart= -=--Pre s.sure Switch

= Valve

L__l Timer _-

ELECTRICAL SCHEMATIC

FIGURE 7

R-15075-1 1237
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i

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET}

NAME OF TEST, C(IZPO_._ DESCRIPTION

PART NO. 2-DAY CONF,3., FMAC
LNAA "

"rEST:_O.Z0_!56-_01._Z/.._--OFm/_
,4-OAYCON_,GJMAC _':_c_z56

• INAA, 77"

• ,...

TA_K ASSEI.IBLYj PRES_JPANT - P/N 1036_.

• . .i tu

| o

• "S HERICAL O.D.

"3

' i,

J ..... " Figure 8

©

1238 R-15O75-1

®



DESIGN APPROVAL TEST - ORBIT ATTITUDE

INAME OF TEST:

PART NO: MAC :

NAA:

TEST NO:

C(]_,PC],_EhT LE_C

52-527oi
i06156

106156-hO1

UNF-3A THRF_DS

IIBI!

n-15o75-I



ITUDE AND MANEUVER SYSTEM (SE7) SHEEr 349 CF 413

T DESCRI PTI C_ PART NO.

zo_55

].o366o

USAGE "A" "B" "C"

0XID 21.96 23.26 5/16

FUEL 21.96 23.26 5/16

PURGE PORT
"C" Resistoflex

"Dynatube"

). <8_ a

SE7 mOPELL/_NT TANK

FIGURE 9 1239
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

;FEREHCI[ PRE_E

&It EA MULTIPI.YI NG.

METERING YALYI[

C)

O
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A O0VIOION OF NONT_I AId_illlCAN AViATiON. tN¢

/-..

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

t,,,.,,,E_'rEs_o__' o=RIP="¸
P.,,,o.,-o.Yco,_.{_

%



A OtVl6tON OF NOmTM A_.4_CA_ AVIATION INC

0
DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST COMPONENT DESCRIPTION

PART NO. 2-DAY CONFIG._ MAC
[ NAA

TEST NO 106156-401SHEET 352 OF413

,,-o_Yco,,,--;-.{,_-c,__:__ --

RECEPTACLE PIN

IDENTIFICATI ON

MOTOR OPERATED SHUTOFF VALVE, P/N NA5-28078T3
L

• Permanent Magnet_
Motor

Limit Switch (Typ)-_

2 Places _ %

Flew

I
-*-Inlet Tube

_tlet Tube

Flow

q

_--" _
; ;

,o!__
1 F B D E C .

I' '
GROUN_.

AOl A_

Oray _].y

WIRING DIAGRAM

FLOW DIAGRAM

Outlet Port Tube---_

1/2" Diameter

Bendix MG 06P-iO-65

Port Tub,

FIGURE 12

12/t2 R-15075-I
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& DIVI|ION OP NOlql"N A&4ERICAP4 AVtATION, INC

(

©

i

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST COMPONENT DESCP_PTION TEST NO. !061_6-401SHEET_ OF413

PART NO 2_DAY CONFIG { MAC { =;2-:;27mNAA 14- DAY CONRG MAC._ NAA 99-!06196
mm

THRUST CHAM_ ASSEMELY (25 LB) - P/N's 208160-21

• 2(_160-31 ". -

o

Ol_'r'z_ " . •

v vz _.j '

BL_"t_CAI. Z_. "" '" "
l_tndtx ...,
_P._-_s, . .-

l_O_ _.
....... I i, ,,, ' I I I L I ' l'nl , II l _ I III i m m I m , i T _:=

11-15075-i ! 1245
t



/

! A DIVIS,ON 0_" NORTH A_ERICAN AV,A'rtON ,NC

©
DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)

SYSTEM

NAME OF TEST,, COMPONENT DESCRIPTION

PART NO 2-DAY CONFIG._ "MAC
• [ NAA

TEST NO I06156_401 SHEET__.TdI_ OF 113

52-52701
14- DAY CONFIG. MAC

NAA 99-i061_6L

THRUST CHAMBER A,SSEMBLY (85 LB)_ P/N 208510-,21
_-- Valve Electrical Connector __--_-_-___c_-_v-/-/-7///////._/"

kMates to Bend:ix MG 06P-8-4S ___"

Hi Frequency "Pc" Boss

• let

Oxidizer

Inlet

FIGURE lh

]_-15o75-1

@

0
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I_tOC_[ ETDYN E
DIVIIIION OI B klONTM Ai4tI[NICAN AVIATIOn. INC

DESIGN APPRO_L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST, CCI_ONENT DESCP_IPTIC_

PART NO. 2-DAY CONFIG. _1t.4AC
L NAA

TEST NO i06156-_01 SHE_T__
4 '--_'C :,-->-Iv.,- 0F_13

I -I)AY CONFIG. { r_.A 99-106156

:trical Harness

Mounli_ Tab

@

:e Housing

_Hi FrequencY "Pc" Bose

Fuel Inlet Mounting Boss

Oxidizer Inlet

_==_ Mounting Boss

FIGURE 15
m

R-15075-1 12_5
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DESIGN APP._OVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(sET)

NAME OF TEST• C_ DESCRIPTION
MAC

PART NO. 2-DAY CONF_._NAA.,

TESTNOZO6Z_._O_._._.__-.OF_MAC _" ">>'7
•14-DAY CONFIG. { NAA. _-1061_;6

III

v.

i

MOTOR FORWARD
MANIFOLD

'I'Y

.FX'_+Z

°

•-i!

©

0

0
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DESIGN APPROVAL TEST .

ORBIT ATTITUDE AND MANEUVER 5YS'rlEM
(sET)
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A DIVIIION OW NOfll"lrN AMI:RICAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST LC_DYNO PROC_Tj'P,.ES

PART NO. 2-DAY CONFIG. J"MAC
• L NAA

TEST NO.1,061_6-40l SHEET 358

14- DAY CONFIG. [ MAC =;2-_2?01
L NAA 9g-1_1c;6

OF 41.3

He TANKING SERVICE CONNECTIONS

PACKAGE "E"

Facility -7

_"HI PRESS GAS
Vent Valv \CHG VALVE PORT

Pressurant \" i"
Vent _ Tank Selene

.0-3600 psig (rain)

.gh Pressure .Bulkhead _E"

Me Source ---_

Micron cJ
ressuran_ _A Filter I'"

Fill Valve /HI PRESS

GAS CHG

COMPONENT

S .PACKAGE "A"

I

Source Pressurant

Transducer

Pressurant

1248

FIGURE 18
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NAME OF TEST

PART

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MAhEUVER SYSTEM

(SE7)

L_DM FROC_UI_

NO. 2-DAY CONFI6. f,IMA c
NAAL

TESTNo ,, oF_.__

• '.' "! .i.'_" ' "•. ' m45o75-_ ,. • _;5._ _,_ :.
.. . • . .... _, ." . ,., .''_''. : , , _-.'_ • , .. , ., ..,
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NAIVIE OF T EST L 0_E) I._--J. _RO_EDLT___

N0.2-0 ,c0N,.0.{MAcNAA

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

TEST NO I061_.___.56"40]SHEET360

Pressurant Tank Charge Pressure Determination -

Cartridge Valves Fired

Po = Density Oxidizer ib/ft3

Pf = Density Fuel ib/ft 3

Vo = Volume Oxidizer i_

Vf " Volume Fuel in3

Uo " Ullage, Oxidizer in3

Uf = Ullage, Fuel in3

Ut = Ullage, Total _3

PHe = He Pressure lb/in 2

TO = Oxidizer Temp OF

Tf = Fuel Temp OF

Initial Condition:

Loaded Oxidizer

Loaded Fuel 155.3 ibs

GN 2 Tank Volume 1695 in3

Fuel Tank Volume 5355 in3

C_id Tank Volume 5355 in3

Fuel Line Volume 70 in3

Oxid Line Volume 83 in3

THe = Average He Temp OF

Procedure:

(I) Po = 90.5 + O.077(70 - To)

(2)Ps " 54.87* 0.0325(70- TS)

[3) Vo " 245.8 x 1728

(4) vt - 155.3 x 1728

(5) uo - 5438 - vo

(6)us - 5425 - vs _.

(7)ut - uo *us

(8) PHe = 2880 • 6.4(THe - 50) - 0.174 Ut

I

245.8 lbs

@

O
1250 FIGURE 20 R-15075-I
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0
C

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST LOADING PROCEDURES

PART NO. 2-DAY CONFIG. _MAC
L NAA

TEST NO I06156-h01 SH_'E'T 361 OF /+13

4 I_AC ,_ "5, -o_co_,_.{_ _.__

(XlDIZER SYSTI_{ LOADING SERVICE CONNECTIaMS

Pressurant _ TC_

_. • , . • •, c_i_isor . (_p 6)
Fuel

FIGUP_ 21

]%-15075-1 1251
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DESIGN APPROVAL TEST

ORBIT ATTITUDE_ AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST LOAD l]_ PROCEDUPJ_

PART NO, 2-DAY CON_IG. {_AA_

TEST NO.1.O5156"4401SHEI ;T._ q,_=..OF...L_
r u^r 5 Z-52_ O_.

4_ _dp,_v f iI DAY CONFIG. 4 99-I 061_ 6L NAA

_:_i !7:11:h!:...:: i :

i!ii !-:u,.:: i::: !:7 ,

:'.H :l:l'_:'.:l'.t:! :i_iiii,J ![:

":_!_!"- ......... i!i
• .,* ,..a ..... i:iil; : .,.:'!I ::!!it!t!i:*t" ::: .... !i:

.... ,,.HH .....

_i!1[!!lt_!:i !i!
i 7_::'_'I'44!;! ! !I!:!i:': __:

.... ./:ilii;::i::: ,,;,;..,:

:_i: :H-H: i!!7_!! ::

..... il];i:H: ,.,, ::::;;:.:
U!I_::.:ilU'_., ;llf!:::" ':1::: . ....... ;;:
:iiii;:::_ilHiiiH !Eiiiii! if'

iilli!ii;i:llI :;u ,ml;i; .................. iH!
i_H ;:_+++'+ "+_'++ :_1I

'Jill ..... ::l: ,+,, ............

ii!l:!:i!i{ H;! ::i:uu l;:,
--,i:.-H- :z; "H"5 r:::m: -,
.... , :_| ,+,, ........ :':;

Ii:U!hil ........ !IiltH! '"

............ Iai{::: ,,....... i_;........... _ . ;:_J_Li_

;!.-::::h 7::;:;:;;:: _!ii
..... ;: ""!I!t1!!! ""
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......... : : ,::;.::
llI:lillilbl.glllll; ........ l;l•

i!H!!!iWe+t.!_ "'._;:'.:: :'::

ii;iiiiim:;;Tilli!7;7iiii

...... ! ,...
::,:,;:..... mr: ::::;::. _G
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& liIVtIION" OIr liOiiTM AIWllllllCaIN AVIATION. INC

0ESlGN APPROtttiL TEST

ORBIT ATTITUDE AND MANEUVER

(SET)
SYSTEM

NAME OF TEST L(I_DINO PROCEDURES

PART NO. 2-DAY CONFIG. 4MACr
NAAL

TEST NO,Z_I_"ti(_,, SH_T_ OF._

,,_SI'li4 LOi_IilO.SEt_I, C.E CCSIXECT.I(711S

Glt 2 Source
O-100 psig

_. _Pre__surant

' .... : ,,Cmidizer

Fuel

off Valve

To _'_-- Vacuum Gauge

O-15 psia

Fill _leed ellant Fill Valve

L2 Micron Filter,

Pressurised

Fuel Suppl7

o-5o p._

FIGURE 23

tt,--15075-1, 1233
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

0

NAP_MEOF TEST LOADING PROCEDURT_

PART NO. 2-DAY CONFIG. _MAC
L NAA

NOlOGl_5-401TEsT .... s_._>+_ oF.i_t.X_,,-myco,nG,f _c
_A 99-106156L

....ii

125_ FI I:_IF_24 r_-15o75-I
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& D|V|IIION Ol I NOI_ITH AUItI_IGAN AVIATION. ING

NAME OF TEST lrnanT_, p_r,d'_._lm_

.o

OX!DI2_R DETANKING AND UTILIZATION DETERMINATI(R

Nomenclature

To 1

To2

Vo!

vo2

Vg 1

= Temperature, pre-refill

-Temperature,. post-refill

= Volume, pre-refill, in Supp_v Tank

--Volume, post-refill, in Suppl_ Tank

- Volume from Figure _

- Volume used
= Volume to be detanked
- Amount used

at ToI + To2

' 2

oF

OF

C

Procedure

Usage = Vu i 90.5 + 0.077

1728

1%-15075-1
Figure 25

1255
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, i i, , , ,, , , _ -- _- i,,,

ORBIT AT'FiTUG:£ _,KD ,,..-_!'_:::dVZRSYSTEM

¢_; ,

LOADING PROCEDURES
NAL'IE OF TEST

PART NO. 2-DAY CCNF_G. _._AC .....
l NA£

106156-401 __

TEST NO.- SH_j_".'_/_ OFJ,.13__

'4- DAY CO:'_FIG. ( :i_:_C 9011061 _6

i

/ )

,FUEL DET ,AN,K_G AND UTILIZATION DETERMINATI(_

Nmaenclature

Tfl

Tf2

Vfl

vt2

Vg2

Vdf

Vu2

Usage

= Temperature, pre-refill

- Temperature, polt-refill

Volume, pre-refill, in Supply Tank

= Volume, poet-refill, in Supp_ Tank

= Vol_me from Figure _ at T£I + Tf 2

= Volume to be _detanked

- Volume used

= Amount used

u

2

Procedure

Vdf = .1_ " Vg 2

Vu 2 = (Vf I - Vf 2) - Vdf

Usage = Vu2 I_.87_ + 0.0325.
1728

70-(Tf 1

+ Tf21

2

OF

_n3

lhs

i

)
?

c @

! o
z256

Figure 26

_ v . C # '_' '1 Date !C" ' _' L._

R-15075-I
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A DIVIIION OW NOM'I"_ A_MICAN AVIATION INC

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST LOADING PROCEDURES

PART NO. 2-DAY CONFIG.'_MAC
NAAL

TEST NO.106156"_01sHEET 367 OF 1__]___

NAA 99-106156 .

wFREOtI" LOADING SERVICE CONNECTIONS - (CEIDIZER SYSTEM)
i

0
___)

I_-esiun=_t

O=Idls®r("_oa TF (_r)')



:]k-,7_0 C T,E..T__ _,I" :I;]::_'_L71'%.'.!
& DIVIIION OF NORTI'4 AI"4EAtC. AN A%IIAI"JON INC

©
DESIGN

ORBIT ATTITUDE

NAME OF TEST

PART NO. Z-DAY CONFIG.,_ MAC
LNAA

LOADING .PROCEDb_J_S

APPROVAL TEST

AND MAN.:--UVER SYSTK;",:

i
(SE7) i

!

?j "1"" ": ........ 8TEST NO J'O6->°'hO1 or.c:'. ,______ OF_&!3 _

14- DAY CONFIG. { i'tc;C--:_2-<2ZCA " '

ALCOHOL LC_IDING SERVICE CO,,_CT:_.,o (_jEL _v',_'-"_"_-- ,D _ ,b;. 2,_, )

I

B
I

Pr_ ssurant

Fuel (Alcohol)

, , ,,,, ,

ReV. _

FIGURE 28

_ Date IO-'l"b/'
P,.-15075--1

@

0



, i

@
J_ _lV|_|O_ OP NOMY_'4 A_I[M|C:AN AViATiON. ING

nn I

DESIGN

ORBIT ATTITUDE

NAMZ OF TEST

PART NO. Z-DAY ¢ONFIG._ MAc
LNAA

APPROVAL TEST

AND MANEUVER SYSTEM

(SE7)

DRAIN AETD CLEAN PROCEDURES

OZIDIZER ("FP_ON".) D_RAIN A_TD_..C_LEANSERVICE CONNTJ3TIONS

...._""Freon = Supply
o-_.o ;=Ig

-- s iIn IIU I

B,.-15075-1I
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_:;;ZO __. _-_ _'-'_.... _ ,.. _L/'-_¢c._...-_-
A OIVtmlON OP NONT0.q AMI[N*CAN AVtAT*ON. aP,IG

©

"FL_L TANK VENT VALVE-hA"

#2 ON2 Supply Valve __
 --Alcohol:
Z_' ': ("Freonl MF.''

Supply Valve

#i Fuel
(Alcohol) To Fucl

MF,(','Freon,,.MF" ) (Alcohol)Alcohol ("Freo_
Dump ("Freon-I@_" )

Supply '0- 50 psig Dump Throat Plug

#2 ON2
Supply

0-300 psig

r-_#1 ON2 Supplzi

/ -7 '_ O-300psig I_

0-300 psig

/II Propellant .

• (Alcohol) ("Fr.eon";_'")I_
Drain Valve

Pressurant

"-..... '_ Oxidizer ("Froon MF")

......... : Fuel (Alcohol)

nn,, n| i I nnln ,

1260
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_0{_:_[ _T_)¥_ _
• Of VltlON OF NONTM AMI[mlC:AI_I AVIATION. INC

DESIGN APPR(IM&L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME: OF TEST DRAIN AND CIVIl I_OgEDURF_

PART NO. 2-DAY CONFIG. r,IMA c
L NAA

TEST NO 1061_;6-_01 S_! 3'/1 OF 413
"' _c "_ ' --

,4-=v co_o.{_ A 9,-_

¢xzl_zm sr_ _v,cu,Tzc.,.scxc_Tm

]_vacuatton

System

I
#2 -.-- Vacuu_ Shutoff Valve

_--v, ou=_u_o, ,_,. I _.=_ _o _-,,.
"C[ZD CHG---_ 1/
wvz-l_.'_ T T/-- uC0[ID TANK

/_" =_,.,__._j4 b F "°'
_g. ?/_.
Valve _ -13"

I , _ T ,

/4 l--- _J
__ _....

Component

l_ekal_ "B"

IL "C_ID TANK VENT

VALV]_A"

I I
I
I

.... I I
,. I I

Package "C"

Pressurant

...... , Oxidizer

,' , Fuel

(T_ 6)

R-15o75-i

FIGURE 31

1261
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I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST DRAIN AND CLEAN PROCEDURES

PART NO. 2-DAY CONFIG. J"MAC
I. NAA

TEST NO.,106156"hO]SHEET 372 OF__4_/_

,4-DAY CONFIG.{ _AACA_g2:_(_ICL_,

FUEL SYSTEM EVACUATION SCHEFATIC
i m ,| , i

I
Evacuation

System

_zm_z_mm Pressurant

,_ ,,, _,1 (kidizer

._ Fuel

FIGURE 32

©

@

O

1262 1_-1507.5-1



_ -.

A

t.I

.ll
• ./.

I i,i ' |1 ii I ii i

DESIGN APPROVAL T';'ST

ORBr 'r 8..T'rr'r'JR-'. _"")_.,_,':'w:v'-'p _:,,::.-_:-,

:_.27;

NAME OF TEST DRAIN A_D ;LFAN PROC_b._SS

PART NO. Z-DAY CONFIG. fMAC,
• "LNAA,

TEST NO..!,C515fi -:'01 ._ ;:--;T. 3.7_OF__.1_
'4-" .......... irk _-- --"

#2 o._2 Supp_
0-I00 ps_ Vent

" ",,2, 1 1o:,.oo,_._
"Yreon MF" .-- '_ Vent Valve_\_ _q "_--/iiGN2 Supply Valv(

_._v_o\ L_ _.,,.,.o..o._i' Y\ .
Pressure Gauge _l_ _ _. i_ O-300 psig

_' POR.'"-ll" \
-"OX_D TANK VEhT . _ " %& . _,--"OXID TEST P0.R2-12"
VAI.VE-GA" k_ "CKiD CHr- _ I"_

T ? - 1 -I (,

_:_.- ----
Comoonent

Pac_ "B"

_, .... .: ___I , 'L.._+ov

/__Component Package "C"

_=z=zz==_ Pres surant

....... _ Oxidizer ("Freon _2" )

FIGURE 33

B
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OIV0iiON OP NOMTH AM|MICAN AVI&TION, IN¢

|]1 " I , I I I ,

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

, i i

SYSTEM

NAME OF TEST, DRAIN AND CLEAN PRCCEDURE3

PART NO. 2-DAY CONFIG._MA. {';....

TEST NO. _C__.._SHEET__OFJaIL

MAC -<P-<_Tn'_
14-DAY CONFIG. L NAA_i.

ALCCHCL DRAIN AND CLEAN SERVICE CO_ECTIONS (TANK MODULE)

_"FUEL TANK VENT VALVE-_A" / +_
I F_ _ i

.....
• " I_ - . "I"1.]

f" " ,.L -iSX" '
c_._ TA_ Ba]_head_--_ [

,r..:.o,u,._O-1 °-
O-100 psig _._-2 Micron._

Dra .inAlcoho___.Va_<_ t_/ Filters _

#2 ON2 Supply Valve _ Vent Valve _?

#2 GN2 "
Suppl_ Vent

" O-.100 psig

_Component

// Package "_"

._ "_---- FUEL TEST PORT
"14 I!

#i ON2 Supply Valve

, _------#1GN2 Supp _

i .0_300 p_ig .

v 0-I00 pci S

Pressurant

"- . Fuel (Aloohol)

126_, - •.......

R_v B_:_ ./...

' FIGURE, 34

,Oate _tC'. '_ :"'> ""
.,

[.

!

I

........... i

R-_5075-_
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DESI(_ APPROVAL TEST - QtBIT ATTiT

0

Main Supply (He @r GN2) Valve

_L_F-----I[ _Propellant System Propellant Supply Pres_

_d_ressurant Supply- ____r Prope llant System Vent V_Supply Vent_ ?Valve "

t_ _ #2-
I. r_Pressurant System
I ,./(_I / Vent Valve

a lII _Pressurant System _) O_PV-_

I|. Pressurant Supply Valvef \ 0SR
--"--11 A DiS " Pressurant Supply

A U/S-_ _J_- / Pressure Gauge f ..._.

J ._ _4_-Hand Valve ' " --

] "A" D/S

. I
,-_.*_

PRESSURE I

®,L .e . ®c-
_Z I Component

.I
i

.,.

I

...... .,.%
l I

'1%-15075-i



TTUDEA]ID_NEUVERSZSTEM(SE7) SHEET375 OF 413

._t (He or GN2)
_sure Gauge
Talve

NAP,F.OFTEST:ACCEPTANCETEST
PARTNO: MAC:52-52701.

NAA: 99-106161
TESTNO: 106161-_O1

-ORPV

@
41"

A

PSOV

E IO

! ols

,

Du/s 

I

I

i

IRESISTOFLEX

-ENGINE SYSTEM LEGEND: | SIZE

I -HI PRESS GAS CHG VALVE PORT

IA -HI PRESS C_.SCHG VALVE

2 -HI PRESS C_$ TEST PORT

2A -HI PRESS GAS TEST VALVE

3 -REG OUT TEST
-FUEL TANK VENT PORT

_A -FUEL TANK VENT VA_ E

5 -INTER CHECK VALVE TEST

6 -OXID TANK VENT PORT

6A -OXID TANK VENT VALVE

7 -RELIEF VALVE TEST OXID
8 -RELIEF VALVE TEST FUEL

9 -OXID RELIEF VENT PORT
LO -FUEL RELIEF VNaT PORT

Ii -OXID CHG PORT

llA -OXID CHG VALVE

12 -OXID TEST PCRT

12A -OXID TEST VALVE

13 - OXID PURGE

l_ -FUEL TEST PGIT

I_A -FUEL TEST VAI_E

15 -FUEL CHG PGIT

ISA -FUEL CHG VAI_E

16 -FUEL PURGE

19 -BYPASS TEST VALVE

Component Package "C"

Component Package "D"

ENGINE SYSTEM TANK MOLU[X AND

FIGURE 35
1265
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)
SYSTEM

NAME OF TEST _'TT_C'_Tn_IAT.'I'_£'r,

PART NO. 2-DAY CONFIG._MAC
LNAA

r 'f ',

TEST NO..1Qb,3._6-.LQ_1__SHEET 3'76 OF /+13

14-DAY CO?,,FIG. fM;_.C 52-527(31
L N.-,A C.9-1_6161

Figu.re -36
I i IIII I - 7 7 %[ ¢ I fl p , , m I n • i ii I

1266 I_-15075-I
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0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

I
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A OIV ILION OW NOtlII"M AM_mlCAN AVIATOON INC

I

DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST F'_dCTEC_AL TEST

PART NO. Z-DAY CONFIG.[ MAC
L NAA

TEST NO., 106156_01SHEET 378OF413

14-DAY CONFIG. _"MAC 52-52701
NAA 99-106101L

AUXILAR'Y PRESSURANT SOPFLY TEST SETUP- REGULATED PF_SSURE
im i i i • i i

Pressure - Temperature Indicator

and F_i_bt Transducer Calibratig_

B" '--"To Propellant Tank

To Pressure _ --,

I/
[ . i --To Propellant Tank

Press. Gage -.' '

II Hand Loader r Auxilary Pressurant

I LI /. Suppl,y Valve

looop,i 
_ Helium Supply

!.
o,

, noms Km
• ......... 'lq I I I

1268 ' " : ' ::'" ' ....
1! • ' ' ' ;':" . _.- .'..- ,:'_''-:,!'.t" ' • ' _ - ';_ ' • ','"'• .. .. • , . ..:...- , :

• t . . , . . q. .. r : 4. '. t.. .. " . . ' • " . ".

• .:. _" . ;.." I ...:,,.I, =.: .._. ,; . . , ' ,
.¢ • " - .: ' ' . ' ,' ' .. _,_.:. , ": ; . _ " . . • " . ':, • , I q

..o.

I

1%--15075--1

• ., , . •

t&
"
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0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

TEST NO.. 1061 ._.-_01 __,H_]__OF A13

14-OAY CONFIG.{NAA,, _-106161

i

_L_ME OF TEST F_CTI(_AL TEST

PART NO. 2-DAY CONFIG.{_

,.- | i iJ i

'I_-1507_-I! _ #:. : ::
......... " ' i ,'_' ""' /i" ':/ " " ; '"' '" :"
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

NAME OF TEST ]vIIS310E_.])_I_TY____YCI2,
,pP_

LNAA

'"= ' I maRt I ,

__TEST NO.106156-401 .b_IEET 380 OF413

........ 52.._2"7m
i4-DAY C0NFIG. ,[ NAA,99__ e6i61

0

, "0

• ,, -_.
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O(S IG N AP PROU_L. TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
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0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

NA_,_OF T_STF_ONAL TEST

PART NO. 2.-DAY CONFIG.{_j_

,,,' ','i

TEST NO. 106156-40,1 _SHEET__LOF 14L!.:3
14-DAY CONFIG JMAC-52-52_701

•l NAA__V-I CO161

. CCMPONENT PACKAGE roB"RELIEF VALVE FLC_¢ TEST SETUP

,re,i, i i i I I I

I___IPACKAGE "B"

....
REFE_NCi
FIGURE 35

REFERENCE

FIGU_ 35

VT Relief Valve _nt Line - Cx._[
FI i

li coi,_o_._ • " - .

• 2'0 Propellant Tank

Relief Valve Vent Line -
Fuel

/
/
I

FIGURE ' _' '

I

i J
i_-15o75-I

©

@

©
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

($[7)

NAME OF TEST, FU_CTIO_LqL TEST

MACPART NO. Z-DAY CONFIG. NAA

,| i .,mr

TEST N0.-1061_>-401 SHEET____OF _13
[ MAC__52-{2701

14-DAY CONFIG. ,_ NAA qq..106161

• e u l I. • T . |=

c__ .PA_qnoz._._s=,x_.,,v_v=Lnn_ .=,s_s___P..
i

• C_}O

B .

CI

To

C

n u I II in

C

1 n I

P_-15075-I

To Propellant Tau_

FIOOP,._ ._3
Jll II 7 7 _ _: "_.

o
o
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST, FUNCTIONAL TEST

PART NO. Z-DAY CONFIG._

TEST NO. =I06156-401 SHEET 384OF /+13

14-DAY CONFIG [ MAC. 52-52,701
'l NAA_'_v-]co]01

INLET s FIRST OXID
CHECK VALVE LEAK TEST

...... C_ O_ . PACKAGE "B" I_ER CHECK V.4LVE P_r_.

.. sm_ Z_m_O__T_STSETUP ....

- ---.--BURET'_

_ 8

&

~ :" I II II COFLPONF,NT I

.,_z=_o_ UI II I
• [ [

1 " . It

To Propellant Tank

To Propellant Tank

1274

I I I I ,= i i i i i ii II I

b

P_-15075-I
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@

A

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST FUNCTIONAL T_'_ TEST NO._106156-_01 _SHEET 985OF 413

..... f MAC 52-52,7nlMAC 14-DAY CuNrlo._ NAA 9.Q--! f_1(_1PART NO. 2-DAY CONFIG. NAA, ,

--._. I r4 I i. m Ii m. i i i

99_qN._r_ PACKAC,E "B" CHECK .VALVE RE_VERSE sEAT LEAKAOE

(OXIDXZmAM 1.TES .Sm _e
Inle%, Second Oxid, ..
Check Valve Leak Test

.

_ ¢._ "

"INTER CHECK

V_LVE TEST-5"

F_pe_mt Tank

INLET, FUEL CHECK
VALVE LEAK TEST

............ m
! I I I I Illl I II II

R---15075-1" , '." - 1275
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

NAME OF TEST.. FUNCTIONAL TEST

PART NO. 2-DAY CONFIG., I'MAC '
LNAA

._.Z?,-I. - - ,

TEST NO, ,.I06156-601 SHEET 386 OF_4__

FMAC 5P-5?_'.q1
14-DAY CONFIG. _ NAA 0£-100161

l
I

1276 '

FIGURE. L6
I I ill II I I I I I fill

i%-15075.-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AI_D MANEUVER SYSTEM
(SE7)

NAI_tE OF TEST _dNCTIONAI, __b-_
P_

PART
LNAA

n u i ,

._ L , nn ,,,

TEST NO.- 106156-401 SHEET 38"/ OF__

14-DAY CONFIG.{MAC _2.52701NAA _¢_-1c_16l.

i

i | |

In I I , I

-I

nlnm

To PrOl_llant Tank

i

J _ --- - -- ,l_BII I III I la_ : I I I I illl = ........ Y"_

:' _ ,;') ,... "- ' ' : . .... ,'i ," ,. .....:"-?-_, •"" :: " ;:., • • " ;71 ", :_" "' ' : .. :f°.": ." _: .'_'; ,"
• . . . . .......
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DESIGN APPROVAL TEST

ORBIT ATTITU_ AND MANEUVER SYSTEM

(SET)

NAME OF TEST FUNCT_O_ ;AL TEST

PART NO. 2-DAY CONFIG._MACr
NAA%.

TEST NO.. lo61.5_4ql SHE_T_3.._z_.OF.J._13_
14-DAY CONFIG .J'MAC §2.:-.52,01

•[ NAA.99-106161

Figure "A"
Valve Opening

SOLENOIE VALVE RESPONSE
.... Figure "B"

Valve Closing

©

TIME:

S%ar% of Travel

En4 of Travel

Poppe% Travel Time

Tot, al Respon. Time

of Travel

F!G5."_. AS.• • .v

r278 R-15075-I
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NAI_ OF T_:

PART NO: FaC :

NAA:

TEST NO:

He SUPPLY VALVE

ONENT PACKAGE "A"

REGULATOR

-=- -- =- ,PRESSURANT

, I,''' "''''OXIDIZER

_FUEL

_-15o75-i

date
,,__/¢- 6 5"



_I_T Jo_ Ul _ 4 _-_

[QUID CALIBRATION

_-527oi
_-106156

S156-401 P PRrSS_E TRANSDUCER(3)

FLOWMETER ._---PRESSUP_ TRANSDUCER (I)

T_IPERATURE_

SENSOR (5)
CARTRIDGE VALVE. BYPASS ASSEMBLY

P/N 99-103326

COMPONENT PACKAGE "C"

OXID

TANK

l
I
l
I
I
I

11

l
l
l
l

l

iOV

TCA

Overboard

FUEL

TANK

TEMPERATURE

SENSOR (6).

__ER (8)

l

l

/kP PRESSURE j

TRANSDUCER (4)

l

I
I

I

THROAT PLUG

PSOV

COMPONENT PACKAGE "D"

CARTRIDGE VALVE BYPASS ASSEMHLY

P/N 99-103326

PRESSURE TRANSDUCER (2)

LIQUID CALIBRATION SERVICE CONNECTIONS

INSTRUMENTATION ATTACH POINTS

SE7 ENGINE SYSTEM

FIGURE 49

1279
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SET)

i II

NAME OF TEST V_]_q.AT_ON TEST

PART NO. ?.-DAY CONFIG." _MAC
L NAA.,

TEST NO I06161-401 SHFET 39(3 0F413

,4-DAY CONFIG [MAC _:_l_---
"L NAA

POWER,. SPECTRAL, DENSITY" vs ,FREQUE_, Y

.o6

eL0

!

H

.01

,002

.OOl
I0

I

I
1

t

I

I

2O

f

f

.__C.__L__

\
'" J

Soo \
\
\
\

200 IO00

60 100 1_00 8O0

FIGURE 50

i ,, , iiq ilii I if, _'_ ........ J, r i

\

I

I

I
• I ..

I

I
I
I

I

I
2OOO

....... i

1/,-15075-1

©

@

0



DESIGN APPROVAL TEST - ORBIT A1i

NAME OF TEST: VIBIIA]

PART NO; MAC: 5_-52_

NAA: 99-IO!
TEST NO: i_:_"t_

spAoEc_ /_--

J\ ',z,

• // - ! :

L
/ \ \ .._A310

I.J
i

SHAKE

R,-15075-I



_/DE ANDMAN.EUVERSYSTEM(SET)
SHEET391 OF413

_ TEST

[

SPACECRAFTCENTERLINE

\ SPACECRA_-T

X-AXIS

\

A310

'i

SE7 SYSTEM MODULE

AXIS ORIE_TATI(E

R-AXI S

zl(um_ 51
1281
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DESIGN APPROVAL TEST - O_BiT ATTITJDE Z_b,

I I II I I II I .......

I h[a/_EOF TEST: VIBRATION TEST

PART NO: MAC: 52-52701

NAA: 99-106161

TEST NO: i061_6-401
L

1282



D MANEUVERSYSTEM(SE7)
_ _ |,I

l
SHEET 392 OF /_13

in l i i IBm,

|

SET SYSTEM MCDULE

AXIS OR.IEI_TATIC_

Z-AXIS

FICUm_ 52

R-15075-]

©

@

0



DESI(_ APPROVAL TEST - Ci:!

@

0

NAME OF TEST:

PART NO: MAC :

NAA :

TEST NO:

BEAM

52-52009

STIFFENING

52-52017

FITTING ASSY

52-52o18
_k--- BEAM, BLAST SHIELD SUPPORT

52-52ozo

i

52-52oi8

R-15o75-i

/



_ITUDE AND _NEUVER SIBTEM (SE7) SHEET 393 OF 413

3N TEST

L

_Ol

52-52009

-- BOTTOM VIEW

52-52018

• si_s visw

SE7 ENGINE SYSTEM

VIBRATION TEST ACCELKII_TER

LOCATIONS

FIGURE 53 1285



DESIGNAPPROVALTEST- ORBITATTITUDEANI

NAM_ OF TEST: VIBRATION TEST I

PART.NO: MAC: 52-52701

NAA: 99-106161

TEST NO: I06156-h01

_" COMPC_ENT PANEL --_

(MAC P/N 52-52013)

COMPQNENT PACKAGE "E"-- COMPONENT PACKAGE "A"__

\ . t ._
® n 'REGULATOR

NORMAL TO THE COMPC_IENT SHELF OR AS SHO_,_;REF. Para. 7,2.1.3



_D _N_VER SYSTEZ (SE7) S_m'ET394 aF 413

__CGMP(IJENT. PACKAGE "C"

_ONENT PACKAC_. "D"

/

SET ENGINE SYSTF__I

VIBRATION TEST ACCE_RO_t_TER

LOCATI ONS

FICU_E 5_ R-_5075-I

©

0

©



DESIGN APPROVAL TEST - G_

B

I

kL.

LF 2

:g_ators

R_egulator

_.(_leSupply

O-_OOOpsig

Gauge-G 2

o _oo ps!g
Propellant
Vent Valve

Pressurant__

Pressurant" . _._ Vent Valve

Component

Package "A"

---Component .

Package "E"

@

@

REVISION B

Ib-15075-i



TEST:

: FAC:
_A:

VIBRATION TESTJ

52-52701 I

99-106161 J

Zo6156-_ J

@

I-

@

I

7
l

r t

.--4
,'L

Component
/_ Package "C"

._._Component Package "D"

Ii -OXiD

IIA-OXID

12 -OXID

12A-OXID

13 -OXiD
lh -FUEL

IhA-FUEL

15 -_£L
15A-FU-_L

O ENGINE SYSTEM LEGEND

i -HI PRESS GAS CHG VALVE PORT

IA-HI PRESS GAS CHG VALVE

2 -HI PRESS GAS TEST PORT

2A-HI PRESS CAS TEST VALVE

3 -REG OUT TEST
-FUEL TANK VENT PORT

hA-FUEL TANK VENT VALVE

5 -INTER CHECK VALVE TEST

6 -OXID TANK VENT PORT

6A-OXID TANK VENT VALVE

7 -RELIEF VALVE TEST OXID
8 -RELIEF WLVE TEST _EL

9 -OXID RELIEF VENT PORT
LO -FUEL RF_LIEF VF__T PORT

CHG PORT

CHG VALVE

TF.$T PORT

TEST VALVE
PURGE

TEST PORT

T_.ST VALVE

CHG PORT

CHG VALVE

16 -FUEL PUR_

19A-BYPASS VALVE TEST

u

3/8-
IA.
3/8"
5/16.
5/16.
)/8.
5/16.
'5/16.

318"
'5/16"

5/16"

OIJ_N

5/_"
3/8"
5/£6.
3/8"

5116.
ILL=.
318"
1/_,,
318"

z/L=.
518"

VIBRATIC_ LEAK TEST -
SCHEMATIC

SET

ncu_ 55
1285



DESIGNAPPROVALTEST- ORBITAT_ITJDEAll

PROPELLANTTANK

• (_
HP-I Y

3600 psig

BURST DIAP_ GM_/_f
5000 psi PRESSU_NT

SUPPLY VALVE

NCYrE: Install burst diaphragms as necessary

to protect personnel and system.

TEST CONNECT PANEL 7

VENT VALVE
@

IPART NO:

[TEST NO:

@

L286

REVoB



,?_ _L_EUV_ SYSTEM(SE7)

TEST: VIBRATI (INTEST

MAC : 52-52701

)_&A: 99-105161

106156-_01

anel on Tank Module

(_ ! '_7 ""7
[_- _

} °i ,
1 I .

I

U
I

q_
#,

_PROP. SHUTOFF

VALVE

_ COMPC_EI_ PACKAGE "C"

OENGINE S_TEM LEGKND

10 -FUEL

ii -OXID

IIA-OZID

!12 -O_IID

12A-OXID

13 '-OXID

zh -FU_L
l,_.-FUEL
15 -FUEL

15A-FOEL

1 -HI PRESS C¢.SCHG VALVE PORT

]/-HI PRESS GAS CHG VALVE

2 -HI P.__.SSCAS TEST P(IRT

2A-HI PRESS GAS TEST VALVE
3 -REG OUT TEST

h -FUEL TANK VE_T PORT

I_A-FUEL TANK VENT VALVE

5 -INTER CHECK VAL%_ TEST

6 -OXID TANK VKNT PORT

6A-O_D TANK VENT VALVE

7 -PJ_LIEF VALVE TEST OXID

8 -RELIEF VALVE TEST FUEL

9 -OXID RELIEF VENT PORT

RELIEF VENT PORT

CHG P0_

CHG VALVE

TEST PORT

TEST VALVE

PUR(E

TEST PORT

TEST VALVE

CHG PORT

CH] VALVE

16 -_-WEL PUR_

19A-BYPASS V._LVE TEST

318-

3/a"
5/16.
5/16.
318"

5/16.
5/16.
3/8"

5116"
5116"
OPEN

OPEN

5/16.
3/8"
5/16"
._/S.
5/16.
z/h"
3/8"
Z/h"
3/8"

z/h.
518"

®

@

-- _ /-PROP. SHUTOFF

',' ] " . •

Jl I_CGMp_,TENT PACKAC_ "D"

o

SET ENGINE SYSTEM.

V l..19_i. _ & _.k"( _ 2A_ I O r% l U r

FIGURE 56 P_-15075-1

(
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Dl[_i _L. T[IIT

ORBIT ATTITUIZ _._D M_ IFIfl_M

(_7) "

, !

'L

J I "1 . II |

CONFIG __/,

I
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DESIGN APPROVAL TEST-

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

N_ME OF TEST, FUNCTTON,_,J T '_JST

2-oAYCO.F,OP_

LN/_

TEST NO._lO6156-401JSHF-FT 398 OF1...4.!_.

14-DAY CONFIG _ MAC _'_.0/:_:)1
' L NAA _ -

, _J Jl .___

._-%NS_,.C_R CA_BRATION
l

CONTRQ[,

C

& T INDICATOR

' 6vDc _

..... VRG,_T_

•fllljll.loo
Ll" A_¢-

_._ ,_w,.o oo

i | i

l, FLIGHTTRARSDUC£R

cul_ 5&
• , i L I , I •

1288 %:..9.j' ) . date 3 /o.,_ q
_v,B /; ,,1 -. :_ _..

ii ii

R-15o75-1
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM
(SE7)

PART

..... L.I....

TEST NO.- __106156"401 SH¢=T 399 OF,, 413

• °

....... i

|

.,

i
• i

|

1289
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SET)

_,,T,o.2-o,_co,_,o.{_
TEST NO. 10615<_.-_.03. SHEETo___OF£1 3

' 14- DAY CONF ,G" { NAA_MACP_-_-20 _._1"

To Propellant Tank

To Propellant. Tank

AUXTLTARY PEE3SURANT SUPPLY TEST SETJP

Reference Figure 35

[ .... _--, ..... :....... :Ir_:G_. 60

1290 R--15o75-1
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DESIGN APPRCV_L. TEST - ORBIT ',1

NA/,_ OF TEST:

PART NO: _IAC:

NAA:

TEFT NO:

O

Pressurant Tank

Press _Oleurantnoid Valve

Ta_: Skin _

I
I

t

I
I i

@ , II
I t
I

Tank

To

Bulkhead

LComponent

package "A"

To Ref. Press;

To Bulkhead

To Bu!khsad

n-15o75-i



ITUDE AND MINEUVER SYSTEM (SE7) SHEET 401 OF 419

HOT FIRE TESTS

52-52701

99-106156

106156-401

TCA Skin--_ TCA #16

TCA's 1-16 _

/-Low Response

Cha_.ber Pres-

sLlre

Typ. TCA's
1-16

®

Oxidizer Suppl2
Pre ssure

Component
Packa

Oxid. Tank

Skin Tam

Oxid

Tank

I

Fuel

Tank

Fuel Tank

I

I
I

I

I

I

]

I
I

TCA #12

TCA #14

TCA

#5

TCA #2

TCA #4

#3

@

TCA #ii

TCA #15

TCA #9.
..... Response

Chamber Press.

Typ. TCA's 1,3

TCA #7

TCA #6

TCA #I

TCA

#i0

_OT FIRE TEST

Service co__nections and
Ynstrtunentation Attach Points

SET Engine System 1291

FIOURE 61



ROCKET]DYN E
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DESIGN APPROVAL TEST

ORBtT ATTITUDE AND MANEUVER SYSTEM

(SET)

T_c_UE H._.U_TS

NAME OF TEST SERVICE CCIINECTIC_S
#.a an_

TEST NO 106156-/+01 SHCET_OF_
4 DAY CO'N_'n J'MAC 52-_;2VO1
I -_ ...... _NAAII V9-I061}6

TORqC_m_Ulm_TS
,COMPONENT PACKAGE M/_AL VALVES RESISTOFLEX FITTINGS

Tube Size Torque. Male Fittings

_ (Inches)

3116 20+_oo . _/_
1/4 " 120 -0__+2°°,_, ,1/2
5/16 150 +_0Oo **w 9/16

_IB 2oo+6°o 5/8

5/8 4oo +40oo*
Manual £.-'d.ves Closing Torque

HI PRESS GAL CHG VAL_ - ]A

"HI PRESS GAS TEST VALVE - 2A

FUEL TANK VENT VALVE - 4A

QXID TANK VENT VALVE - 6A

QXID CHG VALVE - IIA

aXID TEST VALVE - 12A

FUEL TEST VALVE - 14A

Revision B /_4 _" ._A._._,

60+ 5

354-5
35 +_.005

35+ 5
-0

FUEL CHG VALVE - 15A 35 +0 5

BYPASS VALVE TEST ,,-n 1?l** 37 )+.3NOTE 1 Manual. Valve "upe shall be defined as (_

turns counterclookwise from full "Closed _.

*Utilize the I inch wrench flats as a back-up when tightening.

** Apply 57 +_3 inch-lbs of counterclockwise torque after opening.

*_Torque to i_u" înch ±us........_u_-_.".... -_'__,,_.._-_"_........._..._.._g_o+, _ ,_a

TABLE I

i , , i i .... - ...... I .... ill( ' ' ' 1" _m, ,, .............. I ii II

_,,Dated .3-._o -_____

Female Fittings

(Inehep)

7/16

9116

11/16
_/_

Wrench Req_ts

3/16 Allen

3/16 Allen

/6 Th
aa_led _ocke%

n_ea_ocke%

_/16 Thin
_a_._u Socket.

3/16 Thin
_a_led Socke+_
3/16 Thin
Wa_le 4 Socket

_/_ _ Att,_

©

0

0
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

NAME OF TEST T.TOI_n CAT.T_RATTO_ ?_
- f MAC

PART NO. Z-DAY CONFIG. L4NAA

P,_ AldS'l']_t

Ox:Ldiz er-Sid •
Flowmeter Down-
Stream Pressure

Fuel Side Flow-
meter Downstream
Pressure

Oxidizer Side Flow-

meter PressureA P

Fuel Side -F]_ow-------

meter PressureAP

Oxidizer Side

Fluid Temperature

Fuel Side

Fluid Temperature

TEST NO.. 1061_-hO1 SHEET 403 OF 413

'4-DAY CONFIG"(N_C _;:;_}6

INSTRUMENTATION REQUIRES

ii

u_. (L)

1
r

h

5

6

7

DIGR or
OSCILLOGRAP H

Accuracy Response

(l) :1: (3)

Zl

,1

+3

+.3

+2F

+_2F

lz.25

1,.25

1¢.25

1+.25

Oxidiser Side

Flow

Fuel Side
Flowneter

8

OSCILLOGRAPH CALIB

RangeAccuracy
(z)

+.25
m,

:1;.25"

Response(3)

0-300 psig

0-300 psig

0-50 psid

0-50 psid

0-2oo _ "

0-20O F

(2)

(2) .7-7.0

.6-6.0

IiI Accuracy is define_ as per c_t of full scale reading.No flow to naxinu= flow in 3 millisecond8.

'..(]) Reepon=e,tl:defin_d;_e:t_e _i_..£o_,tbe,,_al_e_t recording system to
travel from .lere to full acale in 8econdl,

: (_) sN r.Lgur., Lg, ::. ,_ TAP..Z_.:2..:.: • . . ' .,=

J . :- ". :. • .,,., . : .

{ . • t _ • _t ..

• :_ I.-- _ ' _____ . " " '':'_" " "_ - . - . _'_"J'_'_

- " _Z507_-1_ .... . ' "Ii293



A DIVISION Or NORTH AME_tCAN AVIATIO_4 l_C

INTERNAL LETTER

North American Aviation, Inc.

TO

Address

Those Concerned

SU BJFCT SET Engine S_tem DAT (S/C 3)

DATE

FROM

Address

i

IL 43_8-5286

16 December 1964

Gemini DAT-RAT Unit

D/_-3_8

During liquid calibration per test procedure iO6156-hO1

it was found that the test procedure was in error in

specifying GN 2 as the Engine System pressurizing gas.
Since the SE7 Engine System is a helium system, helium

shall be used as the pressurizing gas. Also, it was

noticed that the "Signal On Time" as specified in Table

3 was too short. This is to be changed to iO+h seconds.

McUonnell Aircraft Corporation and Rocketdyne have agreed

with the above and that testing is to continue beginning

with liquid calibration.

Aporoved :

Su_rvisor

Gemini DAT-_AT Unit

Gemini DAT-RAT Unit

S. Scott

MAC Engineering

129_ ' B-15075-i
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

(SE7)

oFTEsT. io   TION
r_

TEST NO._SHEET 4040F413 C

Test
Opera_ion
/, ,

1

2.
3
4
5
6
7
8
9
10

12
13

15
16
17
18
19
20
21
22
23 •
2h
25
26
27
28
29

/

..PROPELLANTVALVE ACTUATION REQUIREMHNTS

TCA

No' 8

1
2 ":
3

5
6
?,
8
9
lO
11
12
13
16

16
1-2
3,1_.
?-,8
5-6
13-15
Ii-12
3-L-7
I-2-9-_0-Z_ •
1-2-11-12

9-10-16
7-1%16
5_11-12
5-6-I] -15

3+0.5
3_0.5
3_0.5
3_0.5 _
3_0.5
3Zo.5
3.*0.5
3_o.5
3;1:o.5
3=0.5
3=;0.5
3ao.5
3=0.5
3_0.5
3.*0.5
3+o.5
31o.5
3=o.5
3,o.5
3,0.5
3,=0.5
3_+o.5
3_0.5
"3.+o.5
3+0.5
3+o.5
_o.5
3_o.5
3..o.5

TABLE 3

"" _" t "' '" ': " ' "" _" ;'_ " "

• -" ". - " " ' ,. ,'" j " ", "'"" "_';_'i. :'_ - ' " "

O 7 • I ; ." " _ , " : " " .'" _ ' 3..'_ .'.''.. : ;." "'. :"_ • if:' ".. .' . •i

_.,_. i .... '_:':_ , • •

( ,_i, {_ _>._. _., ,.-- .... : :.. '

" F_ , ._ 7

I4-OAY CONFIG. _ MAC <_-5")70"I
NAA 99-IQ61_;6L
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DESIGN APP_L TEST

ORBIT ATTITUDE AND MANEUVER

(SE7)

SYSTEM

NAME OF TEST, HOT FIRE CALIi_H/:TION TF2_T
f

•PART NO. 2-DAY CONFIG..1NAA

TE ] 06]_._6-LO_3HEET 405
ST NO.,, fu^c 5:_-50_

14-DAY CONFIG. t N"AA _]_,_-!-0t_'1,56

OF 41____.3

, I

HOT FIRE CALIB,_MIIEN TF_T S._L___CE

Test TCA

Operat ion No '__s

1

2

3
&
5
6
7
8
9
I0

ii
12

13

15
16

17
18

19
2O

21

22

23
2&
25
26
27
28

29

Signal On

Time (sec)

1 3+o.5
2 3_).5
3 3_*0.5
h 3+0.5
5 3+0.5
6 3_;o.5
7 3_+0.5
8 3±0.5
9 3i-0.5
lO 3+0.5
11 3+0.5

12 3_0.5
13 3±0.5
14 . 3+0.5
15 35o. 5
16 3_. 5
1-2 3!o.5
3-_ 3i-o. 5
7-8 3_.5
5-6 3+O.5
13-15 3_+0.5
11-12 3_+0. 5

3-4-7 3_+O.5

1-2-9-1o-14 3,0.5
i-2-i1-12 3_+0.5
9-10-16 3±0.5

7-8-16 3+o. 5
5-6-11-12 3_0. 5
5-6-13-15 3+0.5

1296 TABLE _ R-.15075-1
| i i ii i i Ill I H , I U" ,,, I I _ ,1 111
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AP_!L_a,L TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

elET) ,

HOT FIRE TESTS
NAME OF TEST

PART NO. Z-DAY CONFIG. _I_,C
L NAA

PARAMETER

Pressurant Supply

Pressure (FLT)*

Pressurant Supply
Pressure

Pressurant Regulated

Pressure (FLT)*

Pressurant Regulated

Press ure

Oxidizer Pressure

(Comp. Pkg. "C" )

Fuel Pressure

(Comp. Pkg. "D" )

Chamber Pressure(5)

(High Response)

Chamber Pressure

(Low Response)

TEST NO. 106156-AO_E[2__ OF413

e e , , , , m ,e , ,,, ,, ,fl l

INSTRUM92NTAT ION R_UIR_4I_ffS

I Oscillograph (3)

Number Location Accuracy IResponse

Req'd (_) (11 I (2)

.L

1

1

t,

2

5

"9

Y

Y

Y

Y

Y

.OO3

• OO1

.OO3

.OO1

.010&

Calibration

Range

0-5000 psig

O-AO0 psig

.

0-500 psig

0-300 psig

0-200 psia

Notes: (i) Perdent of full scale except for the "y" designation.

(y) Pre and post test electrical resistance calibrations of the record-

ins system are required. (Reference: RA0201-O50).

(2) Time required for the recoZder to traverse from zero to full scale.

(3) Full scale deflection to be two (2) inches.

(_) See Figure 61,

(*) (FLT), denotes a flight transducer.

(5) Pre __,-_,u_v_* ....._ press'_e _±u_._b±ui,_.............. are required.

(6) 25 ib TCAs of the -21 configuration shall comply with this require-

ment during MDC euly.

C

Date__LO _ !5...%

1297



A OlVlmlON OP NOIIITM AMEMICAN AVIATION. INC.

INTEP_AL LETTER

North American Aviation, Inc.

IL 5388-6069

DATE iO February 1965

TO Those Concerned FRGM
Address Address

SUBJECT SE-7 Engine System DAT - S/C-3.

REFERENCE Test Procedure 106156-401.

Gemini DAT-RAT Unit

D/896-388

Pressurant Regulated Pressure (FLT) shah be deleted from

the oscillograph instrumentation list of Table 5 of the above

referenced test procedure.

This change is being made because of what is believed to be a

facility circuit problem. Correction of this problem would

cause undue delay in the test program.

•However, the above information will not be lost because of
redundant facility instrumentation.

Approved:

Supervisor
Gemini DAT-}_T Unit

.-_k. S. ScottFu%C Engineering

CC:

W. Pilipski 096-204
A. Schauer O96-2Oh

D. Kelly NAAQC

T. 3. Kniffin --

Gemini DAT-RAT Unit

1298

Retyped fro_. ori_inal
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_L TEST
ORBIT ATTITUDE: AKD WIAI_UVE_R SYSTEM

(SET)

OF TEST HOT FIRE TESTS

{ MA__CPART NO. Z-DAY CONFIG. NAA
i i i

TEST NO. 106156-AOl_-_t%':_._T_ OF--_
kAAC )z-)z/ui

' t4-_lW CO_0.{;_ -106i 6
i ]]_J i il I I i

_NSTRUMF2ffATION REQU IRF/4ENTS

PAItAMETER

TCA Propellant

Valve Voltage(5 )

TCA Propellant
Valve Current

Test Start & " "
"Cut-off" (PIP)

Reference Time

(PIP)

Number

Req 'd

16

16

1

Location

(_)

Oscillograph(3)

AccuracY(l)t Resp°nse(2)

Calibrat ion

.OO1

•OO1

Range

0-35 voltsdc C

0-2 amps

Notes: (i) Percent of full scale except for the "y" designati0n.

(y) Pro and post test electrical resistance calibration of the
recording syste_ are required. (Reference: RA0201-OSO).

(2) Time required for the recorder to traverse from zero to full scale•

(3) Full scale deflection to oe two (2) inches.

(h) See Figure 61.

(*) (FLT), denotes a flight transducer.

(5) 25 Ib TCAs of the -21 configuration shall comply with this require-

ment during hot fire calibration only.

TABLE 5

P_15075-I , 1299

.... j, _, m ,1 i , --

_ev. C . _ _C Date_ IO _I 5 - _
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©
DESIGN APPROVAL TEST

ORBIT ATTITUD£ AND MANEUVER SYSTEM

(SE7)

NAME OF TEST_ HOT FIRE TESTS

PART NO. 2- DAY CONFIG. [ MAC
t NAA

. TESTNOI061_6-LOZs_ET_ oF J+13
CONFI MAC_

14- DAY G.{ NAA _

Number

Req 'd

Pressurant Supply

Pressure (FLT)*

Pressurant Supply

Pressure

Pressurant Regulated

Pressure (FLT)*

Pressurant Regulated

Pressure

Oxidizer Pressure

(Comp. Pkg."C" )

Fuel, Pressure
(Comp. Pkg,"D" )

Chamber Pressure

(Low Response)

Preesure Regulator-
Reference Pressure

Pressurant Tank Skin

o

e

INSTR[_4F/_TATION REQUIHF2[ENTS

Location

(L)

,

7

6

8

3

lO

DIGR

Accuracy Response

(1) (2)

y i +.25
m

+l 1 +.25

y ] +.25

+i I +.25

+l 1 +.25

±l 1 +.25

_+1 1 _+.25

+i 1 +.25

+3.0
m

Calibration

Range

0-5000 psig

0-5OOOpsig

O-bOO psig

0-500 psig

i

0-500 psig

.0-500 psig

0-200 psia

O-15 psia

0-200 F

Notes:

1300

Rev. C _J) /

(i) Percent of full scale reading except for the "y" designation.

(y) Pre and post electrical resistance calibration of the record-

ing system are requiPed. (Reference: RA(_OI-OSO).

(2) Time required for the recorder to traver:_ ?tom zero to full scale.

(3) Full scale deflection to be two (2) inch<s.

(h) See Figure63.

(*) (FLT), denotes a flight transducer.

(5) 25 iB TCAs of the -21 configuration shall comply with this require-

ment during hot fire calibration only.

TABLE 5 R-15075-1

Date lo-t5, _

C
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DESIGN APPRO_L TEST

ORBIT ATTITUDE AND MAI'_UVER SYSTEM

(SE7)

HOT FIRE TESTS
NAME OF TEST

PART NO. 2-DAY CONFIG. 4MAcf
L NAA

PA_'_m

TEST NO. 106156-_01SHEET_ OF. 413

14- DAY CONIqG. _,9--lO6156
mT J I ilium ii i i

INSTRUM_I_TAT ION RE_UIR}_F_TS

Oxidizer Tank Skin

Temperature

Fuel Tank Skin

Temperature

Pressure Regulator

Surface Tenperature

Regulated Pressurant

Line Temp. (Surface]

Test _ell End-
mental Temperature

TCA Skin Temperature

Engine System
SupplyVoltage

Flight Transducer

Supply Voltage

NUmber

• Req'd

1 ,.

1

1

16

1

1

Notes:

Location

(_)

13

ii

12

15

DIGR

Accuracy Response
(1) (2)

+3.0

_+3.0

+3.0

+3.0
km

+3.0
m

_+3.0

+1
i

+l

i+.25

1±.25

Calibration

Range

O-2OO F

0-200 F

O-2OO F

O-2OO F

O-2OO F

O-IO00 F

0-)5 volts dc

O-IO volts dc

(i) Percent of full scale reading except for the "y" designation.

(y) Pre and post test electrical resistance calibrations of the

recording system are required. (Reference: RA0201-050).

(2) Time required for the recorder to traverse from zero to full scale.
(3) Full scale deflection to be two (2) inches.

(A) See Figure 61.
(*) (FLT), denotes a flight transducer.

TABLE 5

R_15075-I _1301
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DESIGN APPROVAL TEST

ORBIT ATTITUDE AND MANEUVER SYSTEM

_E7)

NAME OF TEST HOT FIHE TESTS

PART NO. Z-DAY CONFIG. _MAC
t NAA

TEST No.IO6156-AOIsH£ET AI0 OF1.__

14- DAY CONFIG. { MAC 52-52701NAA 99-106_56

INSTRUMF_TATION RF_UIR]_FJ_TS

The folJowing parameters are to be recorded on an Faterline

Angus (E.A.) recorder:

Parameter

TCA Propellant
Valve Signal (PIP)

No. Required

16

Test Start &. 1
Cutoff (PIP)

Osc il]_ograph

"ON-OFF" Signal
(_"IP)

DIGR "ON-OFF"

Signal (PIP)

Oscillograph

Reference Timing
(PIP)

,

1

TABLE 5

1302
Q
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A O#VISION O_ f'_O_T_ AMEMICAN AV_AnrlO_. ,NC.

0

0

i_TE_TAL LETTER

North Ame_can Aviation, Inc.

ii

IL 5388-6033

DATS 12 Oe_ober 1965

TO

Address

SUBJECT

Those Concerned FROH Gmmini _AT-RAT Unit

Address D1896-..388

SE-? Engine System (8/C-3) DAT, Test Procedure IO615_-_Di.

Change shall be made ,to subject test procedure as follawss

. I. Paragraph 3.1.1 - Tho coJ_one_t hardware requirmmes_t

for "Cartridges N/C" P/_ "NAS-28082TI m shall be _aaged
from "3" to "4" in the "Mmaber Re_edm eolmm.

2. Table 5 - In order to utisfy DIGR iastrm_ata_Loa

requirements with regard to "Chamber Pressure (Low

Response)'_ the signal obtained from the high response
transducer of TCA #3 shall be mtilAsed for _aa_

reeording on the DIGR as well as the oscillograph.

This is necessary because of an error in manufaoturlng

in which the low response Pe tap was removed follo_
aeoept_moe temtiag.

Parag_ph 6.1.1 - Only oae thermoeouple shall be used

in measuring preasurant tank skin temperature. Conse-
quently and reference to two tharmoee_lel shall be
dls_e_rded.

* 4. Parmgraphe 6.1.2.1.1.4.1, 6.1.2.1.2.4.1, 6'1.2.2.1.4.2,

6.1.2.2.2.4.2 - Change "15" te "50 s.

5@

* 6.

Paragr_hs 6.1.2.1.I.4.10._, 6.1.2.1.i.4.10.5, 6.1.2.1.1.k.12-

Change "CHI" to ._|*.

Par_ 6.1.2.1.1.1, 6.1.2.1.2.1 - Delete the senteee

whleh begins =If installed, t_ 3 mW sele_ valve . . . •

* ?. Par_he 6.1.2.2.1.1, 6.1.2.2.2.1 - Delete tke Ionil
wbieh begins "The three (3) way Selemld ValVe . . . m

* 8. Paragsmphai 6.1.2.1.1.5.2, 6.1.2.1.2._.2, 6.1.2.2.1.4.1,
6.1.2.2.2.4.1 - Chaz_o to z_ad8 _. _ lraeilA_4V Ve_
Valve and the three I_ mle_id valve ee_ted te

* 9. ?arag_he 6.1.2.1.1.4.13, 6.1.2.1.2.4.13, 6.1.2.2.1.4.17,
6.1.2.2.2.4.17 - Delete.

.P.-15075-I

l II II I I II .,. I II II II



ROCK ETI)YI'_/E
• DtV_g*ON O_ NORTI-¢ AMIrI_ICAt_ AVIATIOP, J. _NC

1304

* i0.

* ii.

* 12.

IL 5388-6033

Page 2

Paragraphs 6.1.2.1.1.4.2, 6.1.2.1.2.4.2, 6.1.2.2.1.4.3,

6.1.2.2.2.4.3 - _ollowing performance of each of these

paragraphs and prior to proceeding to the next paragraph

attach the evacuation system to port 4 or 6 on Package

"B" (whichever is applicable) and reduce the pressure

at port 4 or 6 to 4 psia or less. Operate the vacuum

pump until completion of filling.

Figure 25 - Concerning item "Vgl" the missing figure

number if "22". Also, change "Vd2" t6 "YdO""

Figure 26 - Concerning item "Vg2" the missing figure

number if "24".

Approvedz

Supervisor

Gemini DAT-RAT Unit

S. Scott
MAO Engineering

Gemini DAT-RAT Unit

COl

R. mmi_ 896-388

E. Charles 896-388

J, Nardi 896-3 88

C. Harm 096-204

O. Waito 096-212

W. Pilips._i 096-204
D. Kelly NAAQC

A. Schauer 096-204

* Imoorporated in specification

Retyped _ original dated 29 January 1965

'IIII I I I I
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A_t TKST
ORmT ATTITUDE AND _U_R SYSTEM

(SET)

I I

HOT FIRE TESTS
NAME OF TEST TEST No.lO6156-_OlsH_.fT_ OF 413

rl_&C _2-_2701

14-aaY_G(.aa 99-i_156

MISSION DUTY CYCLE RFCORD_ DRI%_E SEQb_BNCING AND SPF_DS
i _ u

Oscillograph (i)

On Time (sec)

DIGR On (2) E.A. On (3)

Time (sea) Time (sec)

-4- 5

13- 50
lO0 - i03

250 - 253

500 - 503

750 - 753
i0o0 - 1003

15.00 - 1503
2O00 - 2003

25OO - 2503

3000 - 3003

3500 - 3503

&O00 - &O03

hS00 - _503
5000 - 5003

55OO - 5503
6000 - 6003

6500 - 6503

70o0 - 7003

7500 - 7503
8OOO - 8O03

85OO - 8.503

9OO0 - 9OO3
95OO - 9503

i0000 - 10003

ii0_0 - llO&6

-i -- 32

11o31 - _o5o
11080 - 11O92

11107 - 11119
1118o - _191 (&)
IZI.TT. - 12197

12237 - 12267
12320 - 12331

12363 - 12hlO

12h23 - 12h33

12438 - 12&53

12&80 - 124.95
12520 - 125_0

12576 - 125_

12596 _ 12600

12608 - 12618
12650 - 126@1

12707 - 12717

1272& - 127&O

12755 - 12772
12790 - 12817 (&)

12921 - 13002

13060 - Cutoff

At cutoff inch DIGRs
manually once every five(5)

minutes to obtain max TCA
soakback temperature.

(-1)- (+3s) _,
(+3s) - (+11o35) s
(+11035) - (+1307o) F

Notes:

I_.-15075-1
, , , ,,

(i) The required oscillograph speed is &O inches per second for the

entire Mission Duty Cycle Test.

(2) The required DIGR speed is 2½ minutes per revolution for the J

entire Mission Duty Cycle Test. I(3) "S" denotes .750 inches per minute and "F" denotes .750

inches per second. 1505

(h) Renew all DIGR Charts ,, , •

TABLE 6

Date IO-_ _ _

C



• DOVIIION OIP S40mTI,4 AiklaRICAllU AVIATION, eN_

D(SION APPRO_L TEST

ORBIT ATTITUDE AND MAI_.UVER SYSTEM

(SET)

HOT FIRE TESTS
NAME OF TEST TESTNO. oF

_[ MISSION DUTY CYCLE R_CORDER DRIVE SmU]_CING AND SP_DS

Oscillograph (I) DI_R On (Z) E.A. On (3)
On Time (sec) Time (sec) Time (sec)

IIO9O- 11o93
Iiii0 - 11113

11190- 11193

113oo- I1306
12180 - 12190

122&0 - 12251

12258- 12263

12366- 12371

12382- 12386
12390- 12393

12/+26- 12429

12/4/)1- 12/4/_

12483- 12486
12_94 - 12500
12579 - 12585

12611 - 12617

12664- 12670
12710- 12716

1273&- 127&0
12766 - 12772
128ui - 12806

)z2_o - 2825
12_3 128_8

12879- 128g
12903 - 12908

•12924 - 12939
13OO0- 13oo8
13067 - Cutoff ÷ 2 sec

Notes: (i)

(2)
entire Mission Duty Cycle Test

(3) "S' denotes .750 inches per minute and "F" denotes .750

inches per second.
(4) Renew all DIGR Charts.

I

The required oscillograph speed is &O inches per second for the

entire Mission Duty Cycle Test.
The required DIGR speed is 2½ minutes per revolution for the

1306 TABLE 6 R-15075-I
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A_L. TEST

ORBIT ATTITUDE AKD MANEUVER SYSTEM

(SET)

NAME OF TEST iK_r FIRE CALIB|CATION TroTS TEST NO, 1C_156-_O,_I[T_.,,._._.OF._/L._._

{_.----_ 4 r _c,. >_-)_-_uiPART.O. Z-OAYco_oe,a. , -c_Y _G. _ _. 99-z_3_56
InT ..... -- .........

HOT FIRE CALIBRATION TFE3T INSTRUMFJqTATION R_3ORDF/R "ON-OFF"

SF_.U]_CE AND CHART SPF_)S

(a)

(b)

"ON-OFF" Sequence - All recorders, oscillographs, DIGRVs

and E.A.'s shall be turned on prior to each 3 sec. firing
and turned off i_mediately after each firing.

Recorder Chart Se__-

DIGR's 2½ minutes per revolution.

Oscillograph - _O inches per sec.

E.A.'s - 3 inches per minute.

TABLE7

• _ n , ,

R-15075-1 1507
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